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Just between us... 


Even a child’s whispered secret can be heard in 
Convair’s new METROPOLITAN 440—the quietest 
passenger cabin of any airliner flying today! 

New noise suppression techniques developed by Convair and 
leading acoustics consultants have given the Metropolitan 440 
the quietest passenger cabin of any airliner flying today! In 
addition, the new Metropolitan 440 offers you more luxury! 
More speed! And all of the qualities of passenger comfort and 
dependability that have made the Convair first choice through- 
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The Fairchild C-123 Tech Rep — engi- 
neer, trouble shooter, production ex- 
pert and top flight maintenance man 
—watches over the career of every 
Fairchild airplane assigned to the 
U. S. Air Force. 

His job is to help keep the C-123 fly 
ing in top operating condition all the 
time... he squeezes extra flying hours 
out of every week. He has to be able 
to anticipate problems, answer any 
questions about powerplants, propel- 
lers, landing gear, electrical systems 
and dozens of other C-123 compo- 
and be able to repair or main- 


He’s thoroughly 


nents 
tain any of them 
experienced in how the plane was 


built, how it should fly...and how 
to keep it flying. He works hand in 
hand with Air Force flight engineers, 
crew chiefs and maintenance men 

He’s the Fairchild C-123 maintenance 
and flight expert...his presence at 
bases all over the world gives the 
United States Air Force the greatest 
Fairchild-built 


possible utility from 


aircraft in squadron service. 
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Jet powéred test car generates 10,000 Ibs. of thrust used by 
AAE engineers in development of aircraft arresting gear 


A proving ground for ideas is the most apt description for All 
American Engineering. For over 16 years, AAE has specialized in 
engineering service to the aviation industry and the military . . . working 


at the critical stage between design concept and prototype. 


PROVING OUT AT ALL AMERICAN Daring advance concepts — like the 

es , : eed flying submarine and airplane- 

’ - launched landing craft — have most 

recently stemmed from AAE draw- 

ing boards. At the same time, All 

American has designed and pro- 

duced universal landing gear, air- 

borne winches, seat ejection trainers, 

A totally new concept in energy and a wide range of energy absorp- 

absorption, the “water squeezer.” 
tion devices, 

Engineers, investigate your career at 
AAE today. 


AAE advanced type portable 
mooring mast greatly extends 
range of the Navy’s airships. 
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Philijos 66 


PRESENTS . apesTONes IN VIA 
Bird Boy Art Smith 


Whenever daring exploits of pioneer aviators are chron- 
icled, the name of Bird Boy Art Smith is sure to appear. 
From the time he flew his first Curtiss-type biplane in 
1911 until his death in 1926, Art Smith dedicated his 
life to aviation. 

The romance of his life was heightened by the un- 
selfish encouragement of his mother and father, who 
mortgaged their home so that their son could have the 
money to build his first airplane. Another inspiration 
of his early years was his sweetheart, Aimee Cour. 
They eloped in 1912 in what is considered to be the 
world’s first airplane elopement. 

Flying in such places as Deadwood, S. Dakota, and U SS { 
in the capital of Japan, Art Smith set the world record Sins 
for looping the loop, pioneered sky writing and in- renere ' 
vented dozens of breath-taking stunts to win acclaim by giving him a medal started with a flight he made in 
of millions throughout the world. the Black Hills in 1912. One of his most prized awards 

was a gold nugget, given him by his hero, Buffalo Bill. 
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The custom of showing admiration for Art Smith's flying 
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After five years of pilot production 
and research, HEXCEL Products Inc 
has now perfected a high speed pro- 
duction line for the manufacture of 
low cost stainless steel honeycomb 
core material —a development which 
opens a new horizon for sandwich 
construction in the aircraft industry 
Capable of greater strength than 
either glass fabric or aluminum honey- 
comb—two materials which produced 
the highest strength-to-weight combi- 
nation ever developed — stainless 
steel core will provide a degree of 
rigidity never before achieved in sand- 
wich structures. The new material, 
which has excellent strength proper- 
ties at temperatures of up to 1000°F., 
means low cost and high efficiency 
construction for many primary air- 
craft parts. It also makes practical the 
manufacture of high speed aircraft 
previously ‘“board-bound”’ bythe 
thermal barrier. 

If you think stainless steel honey- 
comb could solve an aeronautical 
design problem of yours, write for 
further information to HEXCEL 
Products Inc., 951 61st Street, 
Oakland 8, California. 


HEXCEL 


PRODUCTS INC. 


America’s leading producers 
of honeycomb core materials 
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AEROQUIP CORPORATION, 


Arie a oe 
in Japon: 

ee ea 
ltd., P.O. Box No. 46 Shiba 
Manato-Ku, Tokyo, Japan. 


a> 


in France: 
Técacemil, Boite Postale - 
No. ll, Paris 13e, France. 


A 


A 


in Spain: 

industrias Swhsidiarias 

de Aviacion, San Geronimo, 
Seville, Spain. 


All Over the World 


Aeroquip Products Are Made With One Standard of Quality 


The accent may vary with the country, but there is only 
one “Aeroquip” name, and it conveys the same mean- 
ing to all who know it. 


Aeroquip stands for Flexible Hose and Reusable Fit- 
tings of uniformly high quality and dependable per- 


formance! 


For regardless of where Aeroquip Products are made 


—in England, France, Spain, Japan, Canada, or the 
United States—they always conform to precise Aero- 
quip specifications. 


Adequate factory sales staffs supported by extensive 
distributor organizations assure prompt service for air- 
craft and industrial manufacturers and users in practi- 
cally every important industrial country throughout 
the free world. 


\eroquip 


JACKSON, MICHIGAN, U.S.A. 


LOCAL REPRESENTATIVES IN PRINCIPAL CITIES INUS A AND ABROAD e AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN U.S.A. AND ABROAD 





SPECIFICATIONS: 

Spee d, 357 mph; range, 2,500 nautical 
miles; payload, 25,800 pounds; 
takeoff distance, 2,000 feet; landing 
distance, 1,320 feet. 


Fully pre ssurized. Powered 


by 4 Allison propjets. 


| 
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LOCKHEED HERCULES 


USAF C-130 


CAN CARRY AN 
AIRSTRIP WHEREVER 
HE GOES 


d Linky ad? Ne eded fast? Call in 18th Air Fx rce’s (Tac- 
tical Air Command) new C-130 Hercules, built 
by Lockheed for cargo and personnel, endowed 
with 20-ton lift-capacity and jet-age speed. 
Hercules works fast: The paratroopers he dropped 
have the area under control. Century series 
fighters, like Lockheed’s F-104, have control of 
the air situation. Next job is to bring in the en- 
gineers together with their material and machines 
to build the strip. As it takes shape, the propjet 
giant shuttles between base and advanced strip, 
maintaining flexible supply lines—handling orders 
for more material quickly and efficiently. 
Before long the strip is humming. Fighters roar in 
and out. Repair, communications, logistics. . . all 
the myriad military operations are in high gear. 
Hercules’ job is just beginning. The medics want 
fast transport back to base hospital for the injured. 
Paratroopers are dropped to take a key hill. Food, 
ammunition, heavy weapons are ready to be 
dropped in widely-scattered areas. 

There’s little rest for this “strongman” of the 
USAF: That’s OK... he doesn’t need much. 


—] AT USAF PLANT 
NO. 6. 


LOCKHEED 


AIRCRAFT CORPORATION 


Georgia Division, Marietta, Georgia 


Look to Lockle ed for Leade rship 





Cessna T-37 designed for Jet Training 


To meet jet age demands, the U. S. Air Force requires a jet trainer that 
makes it easy for cadet-pilots to master first line combat airplanes. 


The Cessna developed T-37 introduces the cadet to all combat jet airplane 
characteristics while training on this safe, easy-to-fly jet trainer. 


It is designed to provide the Air Force with a jet trainer that can be operated 


y 
at substantial savings and cover the most important and longest phase of (Cosma 


the cadet-pilot’s jet training. 


It is a privilege for us here at Cessna to team with the Air Force in its forward- 
thinking plans for the jet age. CESSNA AIRCRAFT COMPANY, Wichita, Kans. 


For Air Force cadet -pilots, a safe, easy step into first line jets. 


sabe... SaaS 


Be an Aviation Cadet. Inquire today about the future your 
Air Force offers from your Air Force Recruiting Office. 





General Electric’s 


THE T58 is a high-performance, axial-flow gas turbine engine. In 
helicopters, the T58’s new constant-speed engine control and 
free power turbine will greatly simplify pilot duty and permit 
operation of the helicopter’s rotor at its maximum efficiency. 





T58 Turboshaft Engine 


DELIVERS 1050 HE 


specific fuel consumption — 0.67 normal 
specific engine weight — 0.24 Ib/hp 
overall engine length _ 55 inches 


diameter at maximum flange — 16 inches 


General Electric’s T58 turboshaft engine is “‘power in a small 
package.’’ Power for helicopters, convertiplanes, and tomorrow’s 
small aircraft. 


With a power-weight ratio of more than four to one—fuel 
consumption rivalling a reciprocating engine’s—the T58 intro- 
duces an era of outstanding small aircraft performance and 
operating economy. 


New standards of speed, range, and payload will follow the 
T58 wherever it flies. Easy maintenance, long operating life, 
installation flexibility —these, too, are inherent by-products of 
the T58’s advanced design. 


The T58 was designed and developed for the U.S. Navy by 
General Electric’s Small Aircraft Engine Department in Lynn, 
Mass. It is further evidence of G.E.’s skill and experience in the 
art of aircraft gas turbine design. 


Find out what the T58’s many features can mean to your air- 
craft. Call your General Electric Aviation & Defense Industries 
Sales Office or write: General Electric Company, Section 233-2; 
Schenectady, N. Y., for the T58 descriptive bulletin. 


All figures are based on engine without helicopter reduction gear. Gear weight: 75 Ibs. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








MARK OF 

HIGHEST 

QUALITY 
SINCE 
1927 


@ Each spot represents an application 


ot MICROJE/,_ pressure ratio controls 





VERSATILE MICROJET CONTROLS find many uses on modern 


high speed aircraft and missiles, regulating a variety of 


engine functions, Custom-designed Microjet control sys- 5 O [ A R 
i 


tems sense and re duce parame ters to pne umati signals 
AIRCRAFT COMPANY 
and compute schedules for inlet ramp position, inlet 


guide vane angle, fuel flow, afterburner ignition or jet 
nozzle area. Their simple rucas d construction —ins¢e nsi- SAN DIEGO 
tive to environmental extremes—has been proven on 
high-performance engines by leading manufacturers. For 

, ENGINEERS WANTED Unlimited 
further information on Microjet controls, address Sola tunities in Solar’s « 


Aircraft Company Dept C-64, San Diego 12. Californi SPRINT VES COG, GONE Ep 


rpending « turbine 

















WORLD'S FASTEST FIGHTER LANDS ON 


COMPACT CPT 
LIQUID SPRING 


Hardest-working component of the Lockheed F-104 
landing gear is its compact liquid spring, engineered and 
built by Cleveland Pneumatic. 

CPT Liquid Springs provide high load absorption 
within the minimum space available on this razor-wing 
aircraft. Over 70,000 test cycles proved the reliability of 
the liquid spring principle. 

Whether your aircraft designs permit use of conventional 
Arro.* shock-absorbing struts or whether razor-thin wings 
create space problems, CPT will design and build landing 
gear to handle the job dependably. We've been solving BE A CPT ENGINEER! 
landing-gear problems for over 30 years. Our modern Liberal pension and profit-sharing plans, 
350,000-square-foot plant 1s equipped to produce ¢ PT interesting work, plenty of advancement op- 
ArROLS or Liquid Springs to fit your production schedule. portunity. Tell us your qualifications today. 
r.M. 


CLEVELAND PNEUMATIC TOOL COMPANY 


3781 East 77th Street «+ Cleveland 5&5, Ohio 


Sales-engineering offices in Seattle, Los Angeles, Fort Worth-Dallas and Levittown, L.I. 





Silastic coated fabric is used as an outer 
coating on hot air ducts of the giant Douglas 
C-133A turboprop military transport, largest 
production aircraft of its kind, now in pro- 
duction at Douglas, Long Beach Division. It 
Stays flexible and has excellent flame retard- 
ant properties though exposed to high and 
low temperatures for long periods of time. 
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CILASTIC ions fabrics seal in heat 


Fabrics coated with Silastic*, Dow Corning’s silicone rub- 

ber, are used for ducting, control surface seals, gaskets, 

and electrical insulating tapes. They give superior resist- 

ce ance to heat, moisture, ozone, certain hot oils and chemi- 

Get latest data on Silastic vals. Available through leading rubber companies in many 

. combinations of different cloths and compounds to provide 
Mail coupon today the specific properties desired. 


Dow Corning Corporation, Dept. 0908b 
Midland, Michigan 
Please send me latest data on Silastic 


Typical Properties of Silastic Coated Fabrics 


Temperature range, °F —130 to 500 
Weather, ozone and corona resistance Excellent 
Abrasion resistance Fair to Good 





NAME 

Fungus resistance Excellent 
* Dielectric strength, volts/mil 800 to 1200 
Flame resistant coated glass fabrics are obtainable by 
using selected Silastic stocks. 


COMPANY 





ADORESS 
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If you consider ALL the properties of a silicone rubber, you'll specify SILASTIC. 


oe DOW CORNING CORPORATION © MIDLAND, MICHIGAN 











After thorough lab and shop tests, North Amer- 
ican Aviation, Inc., listed Wyandotte F.S. 
Cleaner* as approved for electrocleaning steel 
parts for planes, missiles, and rockets; and for 
stripping chrome from rejected parts. 

They found, as do other manufacturing con- 
cerns, that F.S. gives them product economy, 
long solution life, and outstanding cleaning 
ability. 

Wyandotte F.S. Cleaner is noted for its excep- 
tional detergency in removing smut, fabricating 
oils, and compounds. It features fast, complete 
wetting action, controlled foaming, and very free 
rinsing. In addition, it has high soil suspension 
ability, and is 100% soluble in water. Wyan- 
dotte F.S. may be the very electrocleaner you 
have been seeking for your metal-cleaning 
operations. 

Let the Wyandotte representative demon- 
strate his complete line of products for the avia- 
tion industry to you! Wyandotte Chemicals 
Corporation, Wyandotte, Michigan. Also Los 
Nietos, California, Offices in principal cities. 


*Reg. U. 8. Pat. Of, 


(iy andotte cnemicals 
J. B. FORD DIVISION 


SPECIALISTS IN AIRCRAFT-CLEANING PRODUCTS 


North American lists Wyandotte F.S. as 
“approved” for electrocleaning steel 


For over three years, North American Aviation, Inc., has 
used Wyandotte FS. in their main plant in Inglewood, 
California, on all steel parts requiring cleaning. 








Gene Hudmon, Stonneli and 
Holledey Aircroft Sales, Cor- 
oline Division, Municipal Air- 
port, Charlotte, North Caroline, 


Don Vest, Vest Aircraft 
Finance Co., P. O. Box 5306, 
Sky Ronch Airport, Denver, 
Colorado 
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ond Holloday, 843 Washington Flying Service, 


Building, Arlington Towers, 
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motive, Inc., 
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E. H. ‘‘Ted’’ Tolon, National 
Aero Sales Corp., Midway Air- 
port, Chicago, Illinois. 


W. D. Moddox, 
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Aero Sovth- 
North Brood- 
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John A “‘Jock’’ Baumon, 
Sente Monica Aviction, 301! 
Airport Avenve, Municipal Air- 
port, Senta Monica, California. 


Herrol Beliomy, 1. B. Smith 
Aircraft Corp., Miami interna- 
tional Airport, Miami, Floride. 
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Peter 
Aviation Soles Co., 
Municipel Airport, 
Ohio. 


West Texos 
Midlond Aijr- inc.. 
port, Box 82, Midland, Texas. N.Y 


Cronie. Minnesota Air 
Minneapolis-St ing 
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/ Victor ‘Vic’ Bruce, Indian- 
opolis Executive Aircroft Corp., 
indionapolis Municipal Airport, 
Indianapolis, indiana. 


Groves, Southern Ohio 


Dene John Wilsdon, Hunter Aviotion 
vondulie Co., ?. O. Box 122, Lombert 
2 Field, St. Levis, Missouri. 


Art Meurer, Arthur Meurer Co., 


LeGuerdia Field, New York, 
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Brown, Brown Aero 
3300 Love Field Drive, 
Teaas 


Bertolet, Reod- 
Aviotion Service, inc., 
Municipal Airport, Reading, 
Pennsylvania. 
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Lovis Humphrevilie, Executive w. 6 
Aircraft Corporation, Municipal 
Airport, Pontiac, Michigan. 


W. H. “Bill’’ Buchonon, Soles 
Monager, Jolinson Air Interests, 
inc., Horlick-Rocine Airport, 
Racine, Wisconsin. 


Chomberlain 
Akron Munic 
Akron, Ohio 


Correll, 
Aviation, inc 
ipe!l Airport, 


et ae 
lucien M. Toilloc, Trans-Aire 
Corporation, Pon-Air Building, 
New Orleons Airport, New Or- 
leons, Lovisione 


Robert M. Brown 


Commonder Sales Company, Terminol Building, International Air- 
port, San Antonio, Texas 


Joseph H. Frost, Jr 


NATION-WIDE SALES and SERVICE 


DESIGN AND ENGINEERING COMPANY 
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ELGIN NATIONAL WATCH COMPANY 


MICRONICS DIVISION © ELGIN, ILLINOIS 
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De-Icers are 


going on more 
business trips than ever 


OR FLYING BUSINESSMEN, delay due 
iF. icing conditions can mean a meet- 
ing missed, a contract lost. They can’t 
afford to be grounded. That's why the 
wings of most executive planes of twin 
engine size or larger are equipped with 
B. F. Goodrich De-Icers. They save 
time, eliminate delay, get businessmen 
to important appointments in spite of 
icing conditions encountered on the way. 

B. F. Goodrich De-Icers make ice 
removal a snap! Small tubes within the 
De-Icer “boot” inflate and deflate to 
snap ice off cleanly into the airstream. 
The cycle operates automatically. 

Here's how flight personnel of the 
Hoover Company feel about De-Icers 


20 


on their DC-3 (top right photo) 
“We can always depend on B. F. 
Goodrich De-Icers. They enable us to 
plan and complete trips we otherwise 
wouldn't even schedule. 

And other executives are ordering 
B. F. Goodrich De-Icers as original 
equipment on new planes like the Aero 
Commander (top left), Beechcraft DSO 
(bottom left), and Cessna 310 (bottom 
right). Of course, De-Icers can be in- 
stalled on existing planes, too. 

De-Icers for the latest executive air- 
craft are tailored to exact shape and 
simply cemented on without stretching 
or mechanical attachments. Result: 
smoother fit, easier maintenance, longer 
life. For time-conscious businessmen, 


B. F. Goodrich De-Icers are low cost 


insurance. 

More and more manufacturers are 
installing B. F. Goodrich De-Icers as 
original equipment. Our engineers can 
help you in the design stage. We've 
been at it for 26 years. B. F. Goodrich 
Aviation Products, a division of The 
B. F. Goodrich Company, Akron, Ohio. 


\B.EGoodrich 


AVIATION PRODUCTS Tires, wheels, brakes « 
De-icers « Inflatable seals « Fuelcells * Avtrim « 
Heated Rubber « Pressure Sealing Zippers « Rivnuts « 
Piastilock adhesives « Hose and rubber accessories 
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Sabotage in the Pentagon 


International prestige of U.S. aviation and the morale 
of military pilots is being sabotaged in the Pentagon by 
the policies of Defense Secretary Charles E. Wilson. For 
almost a year Mr. Wilson has officialls prevented any 
U.S. military aircraft from attempting to break the world 
speed record. This record is now held by England with 
an 1,132 mph. performance by the Fairey Delta 

Last November, when the record of 822 mph. was held 
by a North American F-100C, Mr. Wilson personally 
canceled an official attempt by the Chance Vought 
Crusader to set a new mark over 1,000 mph. Th 
Crusader actually exceeded 1,000 mph. in practice runs 
over the official course, and, in the cool temperatures 
then prevailing at the optimum J57 engine altitude of 
35,000 ft., there is no doubt that the Vought fighter 
could have set a mark that would have been beyond thc 
reach of the Fairey Delta. 

In the vacuum left by Mr. Wilson’s cancellation of 
the Crusader run and a firm policy against allowing 
USAF to try with the McDonnell F-101 or the Lockheed 
l’-104, the British took the record with the Fairey Delta’s 
1,132 mph. performance—a fine job of flying that raised 
British international aviation prestige measurably. 


Why Censor Achievement 


Now a year later, Mr. Wilson has allowed the Crusader 
to make an official speed run with the stipulation that 
it could make no attempt to surpass the British record 
Under the hot weather prevailing over the Mojave desert 
in August, the Crusader had to go far above the optimum 
performance altitude of the J57 and sacrificed at least 
120 mph. from its maximum possible performance be 
cause of temperature and altitude conditions 

I:ven so, the Crusader duplicated its better than 1,000 
mph. performance of last November and will be awarded 
the venerable and famous Thompson ‘Trophy that once 
went to pilots and planes who were allowed to go all out 
to give the best possible performance. It is a travesty 
on the fame and honor that go with the ‘Thompson 
l'rophy, the competence of U.S. aircraft designers and 
the skill of military pilots to conduct the 1956 affair unde: 
the disgraceful political limitations imposed by Mr 
\\ ilson. 

Both the USAF and Navy, as well as competent aero 
nautical technicians outside the military, agree that there 
is not one whit of military security involved in a 15 
kilometer maximum speed run at altitudes well below the 
critical fighting areas of modern jet aircraft. Why then 
does Mr. Wilson insist that U.S. aviation achievements 
be concealed behind his screen of censorship? Is it be 
cause he and his immediate advisers are so technically 
ignorant on aviation matters that thev really believe mili 
tarv security is involved? We can recall one of Mri 
Wilson’s technical security advisers telling us in all seri 
ousness that newspaper reports of jet fighters point-to 
point ground speed betrayed vital combat performance 
data and that the static sea level trust rating of a jet 
engine disclosed its genuine combat potential. 
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Or is this policy of Mr. Wilson’s a simple result of his 
effort to throttle all news and discussion of military prob 
lems in the Pentagon and part of his effort to foist 
facade of false security on the American people? 


Secrecy vs. Morale 


We don’t profess to know what motivates Mr. Wilso1 
in this policy. All we know is that for the first time in 
the history of U.S. aviation political restrictions are being 
placed on the technical achievements of the aircraft in 
dustry and the fine military pilots whose morale is a vital 
part of our national defense 

Another example of how Mr 
pilot morale is in the shameful handling of the 1,90‘ 
mph. flight by Lt. Col. Frank K. (Pete) Everest in the 
Bell X-2 rocket powered research plane (AW Aug. 6, p 
454). Pete Everest’s Mach 2 9 performance was faster tha 
man had ever flown before and, according to the tech 
nical experts, this simple fact betrayed not one whit of 
genuine military security data. In fact, the X-2 design 
speed of 2,500 mph. already had been officially announced 
by the Pentagon years ago. No USAF authority opposed 
disclosure of Pete Everest’s tremendous achievement and 
Gen. Nathan F. Twining himself planned to announce it 
proudly in a public speech. All reference to the X-2 


Wilson’s policies say 


performance was deleted on Mr. Wilson's spec ific order 
Only after a week of battling, during which the 1,906 
mph. flight became common knowledge, did Mr. Wilson 
permit a single anonymous reference to a USAF pilot 


having flown faster than man had ever gone before. 


Disgraceful Reward 


This is a disgraceful reward for the seven years of 


“bevond the call of dutv” service that Pete Everest, a 
combat pilot in World War II, has logged at the USAT 
flight test center at Edwards AFB, flying all of the newest 
experimental fighters and research planes at pay that is a 
small fraction of what industry pilots collect for a lesser 
dict of danger. 

The USAF test pilots at Edwards AFB over the past 
ten vears have been one of the most selfless, skilled and 
devoted group of pilots in acronautical history. Their 
contributions to the advancement of U.S. aviation 
through the sonic barrier to the edge of Mach 3 have 
been priceless to the national defens¢ Uheir names arc 
a roll call of men to whom every citizen of this country 
owes a profound debt—Al Boyd, Chuck Yeager, Stan 
Holtoner, Pete Everest, Kit Murray, Fred Ascani, Jackic 
Ridley, Horace Hanes and many others, some of whom 
have paid for progress with their lives 

It is indeed disgusting to see these men treated in the 
shabby manner now meted out by corpulent civilian 
elder statesmen of the Pentagon who have no real under 
standing of the meaning of their achievements nor the 
sacrifices that make them possible. Continuance of these 
policies will do incalculable damage to the international 
prestige of U.S. aviation and the morale of military 
pilots. —Robert Hotz 
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From Kidde: 


Push-button fire fighting! 


The extinguishing agent: CF:BR, CB, MB, 
CF2BRe or COz . . . pressurized in “Main” and 
“Reserve” spheres of strong, lightweight steel. 

The method of operation: Manual actuation 
(cable or electrical switch) by the pilot. 

The discharge time: Almost instantaneous—from 
5 to .9 of a second. 

Designed and perfected by Kidde aviation 
engineers, specialists in aircraft fire fighting prob- 
lems for more than 25 years, Kidde Nacelle Fire 
Extinguishing Systems offer dependable, fast-act- 
ing protection plus almost unlimited installation 
flexibility. 

For recharging and service, Kidde has strategi- 
cally located stations in the United States, Canada 
and throughout the world. 

For further protection: The Kidde Aircraft Con- 


Kidde 


tinuous Automatic Resetting Fire Detector, whose 
sensitive, nacelle-installed element immediately 
signals the pilot at the first sign of fire or abnormal 
engine overheat. 

Kidde engineers are now working hand in hand 
with those interested in aircraft fire protection and 
safety, developing new extinguishing agents, cor- 
rosion inhibitors and special systems for ambient 
temperatures up to 250° F* Other Kidde aircraft 
safety projects include high pressure oxygen equip- 
ment, inflation equipment, flotation equipment, 
crash fire prevention systems, purging and pressur- 
ization systems. 

If you have a problem involving aircraft safety, 
contact the manufacturer of more than 95% of the 
aviation fire extinguishing systems installed on 
U. S.-built planes. Write Kidde today. 


Walter Kidde & Company, Inc., 918 Main St., Belleville 9, N. J. 


Walter Kidde & Company of Canada Ltd., Montreal—Toronto 





WHO'S WHERE 








In the Front Office 


Samuel J. Spector, board chairman, and 
Myles S. Spector, president, Insuline Cor 
poration of America, Manchester, N. H 
\lso: William J. Schoenberger, executive 
vice president, and Bernard L. Cahn, vice 
president and assistant secretary 

Frederick W. Marquant, board chairman, 
ma Mrs. Hilda F. Niedelman, vice chair 
man, Aviquipo, Inc., New York, N. ¥ 
\lso: Richard U. Surbeck, president; Fred 
J. Lazard, Jr., executive vice president and 
treasurer; John V. Cartier, vice president 

Sir Richard Fairey has resigned as man 
wing director but remains executive chair 
ian, Fairey Aviation Company Ltd., Lon 
lon, England. Mr. Geoffrey W. Hall has 
been appointed managing director 

Julius Fligelman, president of Los An 
gcles Period Manufacturing Co., clected 
board chairman of TclAutograph Corp., 
Lo Angeles Calif 

Paul Dollard, president-general manager, 
ud George Brubaker, a director, Century 
Engineers, Inc., Burbank, Calif 

Howard M. Webb, president, and Carl 
KE. Hall, vice president, of newly formed 
\merican Acrophysics Corp., Santa Monica 
Calif 

Brig. Gen. Harrison Shaler (USA, ret 
Corporate Army Advisor to Acrojct-Gencral 
Corp., Azusa, Calif 

Brig. Gen. William L. Baver (USA, ret 

utive vice president-general manager 
Tele-Dvynamics, Inc formerly Raymond 
Rosen Enginecring Products, Inc.), Phila 
delphia, Pa 

V. H. Peterson, appointed vice president 
engineering, Fairbanks, Morse & Co., Chi 
Cago, Ill 

Col. Jack N. Stovall has assumed duties of 
hicf of the Airlift Division, Headquarters 
\ir Materiel Command, Wright-Patterson 
AFB, Ohio 


Honors and Elections 


V. J. Braun, of the technical staff of 
HIughes Aircraft Co., was clected chairman 
of the Los Angeles Section of the Institute 
of Radio Engineers for 1956-57 

John P. (Jock) Henebry, president of Sky 
Motive, Inc., was elected president of the 
Air Force Association for 1956-57. 

W. A. Patterson, president of United Aw 
Lines, was elected a director of the Harris 


Irust and Savings Bank, Chicago, III 


Changes 


Willard D. Landstrom and Robert L. 
Perry, engineering test pilots, Northrop Au 
craft, Inc. Both men will be assigned to the 
Northrop-Radioplane flight test facility at 
Holloman Air Development Center, Alamo- 
gordo, N. M 

R. D. Fagley, manager-Mechanical Test 
Dept: and E. J. Masline, instrumentation 
sales representative, United Electrodynamics, 
a division of United Geophysical Corp 
Pasadena, Calif 

(Continued on p. 90) 
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INDUSTRY OBSERVER 


> Flight test program for the Bell X-14 VTOL experimental test aircraft is 
awaiting delivery of Armstrong Siddcley Viper turbojets. X-14 will use a 
twin Viper installation 


> 'Iransition flights from the vertical to horizontal by Ryan’s jet-powered 
VTOL are tentatively scheduled for October. Thus far, the aircraft has 
made both horizontal and vertical flights from Edwards AFB. However, 
there has been no in-flight transition involved. 


P Army's new Nike B interceptor missile has made several compctitive 
flights against its Navv counterpart, the Talos, at the White Sands missik 
proving ground. The firings were directed against a B-17 drone as well a 
space points. 


> Convair will roll out its XB-58 Hustler medium bomber prototvpe on Aug 
31 at the Ft. Worth plant. USAF has officially approved the name Hustle: 
for the first American supersonic bomber. ‘Taxi tests are expected to run 
through most of September with the first flight scheduled for late September 
or early October. The Hustler is powered by four podded General Electric 
J79 engines. 


P Wright Acronautical Division of Curtiss-Wright Corp. is developing a 
turbofan engine for the USAF for use in the carly 1960s. Powerplant will 
be designed to have low specific fuel consumption at subsonic speeds and 
develop high thrust for speeds of up to Mach 3 


> First fabricated parts for Lockheed’s Electra turboprop transport will be 
produced in October. Electras are scheduled to become operational with 
U.S. airlines in 1958. 


P Hirst nine Douglas DC-Ss off the production line will be integrated into 
the flight-test program. Three of these will be powered by Pratt & Whitney 
J57 turbojets, four with Pratt & Whitnev J75s and two with Rolls-Rovec 
Conway by-pass engines. Some 12 DC-Ss will be used by the airlines for 
shakedown prior to certification. 


> Southwest Airmotive, Dallas, has second USAF contract for overhaul of 
1,400 Allison J33 engines. Value is more than $3 million. The firm is also 
expanding its business aircraft facilities at Love Field. 


Pl irst project of Curtiss-Wright Corp.'s recently-acquired Turbomotors 
Division will be production of a 1,500-Ib. thrust turbojet engine for use in 
Designated the Miniatur, the engine was 
A new 


trainers and target drones 
developed before Turbomotors incorporation into Curtiss-Wright 
plant for the division has been built near Trenton, N. J. 


> Acrojet-General Nucleonics will construct a low-powered nuclear research 
reactor in San Ramon, Calif., as a prototype for reactors the firm hopes to 
sell to private research institutions, colleges and universities. Designed to 
operate at a power level of 100 milliwatts, the reactor will use uranium 
enriched to 20°% in the isotope U-235 as fuel. 


> General Electric’s Aircraft Gas Turbine Division is developing a metal 
honevcomb compressor casing for use on future turbojet designs. Honeycomb 
is expected to make possible a substantial weight reduction 


> Vertol Aircraft Corp., reports further progress in its fight against recurrent 
vibration problem in the H-21 helicopter. Company occasionally delays 
deliveries to find source of trouble and meet increasingly high Army standard 
before aircraft go into operation. 


© Pan Air Aviation, of New Orleans, is overhauling and modifving a Navy 
PBY for utilization by the French government as a cargo plane. The ait 
craft will be delivered to Tahiti for inter-island service when the overhaul! 
is completed. 
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ball bearings! 
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Microscopic inspection of races, one of more than 
one hundred operations undertaken to insure the high- 
est degree of uniformity and dependability. 


These tiny steel “jewels” are available in a 
complete line, 4" (.375") outside diameter and 
smaller. They are made with super-accuracy on the 
finest equipment available—much of it designed 

by New Departure—to meet the most exacting 
requirements of today’s precision industries. 
Performance and dependability of the highest 
order are assured. 


For complete information about miniature ball 
bearings, or for help with any bearing problem, 
call on New Departure’s expert engineering 
service. New Departure, Division of General Motors 
Corporation, Bristol, Connecticut. 


Super-cleanliness is a byword in this ball bearing 
assembly and inspection area. It is completely air- 
conditioned and pressurized to keep out dust. 


WRITE FOR NEW DEPARTURE’S MINIATURE BEARING CATALOG 
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AIA Job Open 


Aircraft Industries Assn. board of governors is actively 
looking for a suitable candidate to succeed Dewitt C 
Ramsey, retired Navy admiral, as president when his 
contract expires in November. Ramsey, who will be 65 
in October, has made personal appeals to key aircraft in 
dustry leaders to stay on in the post but deep-seated dis 
satisfaction with the ineffectiveness of his regime in deal- 
ing with kev industry issues has cast the dic in favor of a 
successor. AIA will probably offer Ramsey some sort ot 
retirement benefits to supplement the retirement pay he 
ilready draws from the Navy. There is some industry 
speculation that K. B. Wolfe, former chief of USAI 
procurement, and recently resigned from Ocrlikon may 
be in the running for the AIA post. 


New Look for Secrecy 


Defense Department's monster file of classified infor 
mation is due for an overhaul and so is the system 
that has brought it to such mountainous proportions 
Charles A. Coolidge, Boston attorney who has been 
named by Secretary Charles E. Wilson to do something 
ibout stopping “leaks,” has tackled his job with a 
refreshing outlook 

He suspects there should be fewer secrets and that 
when the stamp is put only on the genuine article, 
people will have more respect for what it means 
Coolidge is not interested im control of unclassified 
information, and his arrival in the Pentagon marks the 
definite death of the Karl R. Honaman School that 
preached this doctrine. 

He is cager for the opinions of engincers, scientists, 
industrialists and the press. He is interested in examples 
of secrecy serving to umpede progress. He feels that the 
Defense Department must separate its problems of 
secrecy for security from those of discipline in the ranks 
of the armed forces. 


Elections and Aviation 


Although temporarily obscured by the heat of the 
political conventions, a number of senators who have 
been particularly active in aviation matters were fighting 
their own battles for re-election last week. ‘They include 
four Democratic members of the Commerce Committee 
which has jurisdiction over civil aviation: 

Sen. A. S. Mike Monroney (D.-Okla.). As chairman 
of Commerce’s Aviation Subcommittee, Monroney has 
taken the lead in successfully pushing legislation for an 
expanded airport aid program, permanent certification of 
local service airlines, and other measures. His Republican 
opposition—Douglas McKeever, Enid, Okla., lawyer and 
state Republican chairman—could make it a close fight, 
but the state is controlled by a Democratic administra- 
tion, and Monroney is favored to win. 

e Sen. Warren Magnuson (D.-Wash.). As chairman of 
the full Commerce Committee, Magnuson has given 
Monroney strong backing on aviation. He faces Wash- 
ington’s Republican Gov. Arthur B. Langlie in what is 
expected to be one of the nation’s closest senatorial races. 
lhe odds generally favor Magnuson. 

e Sen. George Smathers (D.-Fla.). As chairman of a 
special Commerce Subcommittee, he pressured the Eisen- 
hower administration into granting industry participation 
in the negotiation of bilateral air agreements. He won in 
the May 9 Florida primary and has no opposition in the 
final election. 


Washington Roundup 





eSen. Alan Bible (D.-Nev.). Protege of the late Sen 
Pat McCarran who was a co-author of the 1938 Civil 
Acronautics Act, Bible was elected to succeed McCarran 
in 1954. During two vears service on the Commerce 
Committee, he has conscientiously attended aviation 
hearings, but generally followed the advice that new 
comers be seen and not heard. He is expected to triumph 
over three opponents in the Sept. 4 Democratic primar 
If he succeeds, he will face Rep. Clifton Young (R.-Nev 
in the election 

Iwo members of the Senate Airpower Investigating 
Subcommittee, headed by Sen. Stuart Symington (D 
Mo.), are up for re-election 
e Sen. Sam J. Ervin (D.-N.C.), who supported Syming 
ton’s ¢ unpaign for a stronger airpowcr program, has no 
opposition 
@ Sen. James H. Duff (R.-Pa.), who led the Republican 
defense of the administration’s program against Dem 
ocratic attacks that it was inadequate. Duff faces the 
opposition of Joseph Clark, former mayor (1952-56) of 
Philadelphia. With the state and Philadelphia controlled 
bv a Democratic administration, the Pennsylvania senato 
rial race is expected to be close. 

Other senatorial candidates includ¢ 
@Sen Wayne Morse (D.-Ore.), who has sided with inde 
pendent airlines in several floor speeches, is opposed bi 
former Secretary of the Interior Douglas McKay. 
¢ Sen. Olin D. Johnston (D.-S.C.), who, as chairman of 
the Post Office Committee, was the major roadblock to 
Postmaster General Arthur Summerfield’s proposal to 
increase the airmail postage rate from six to seven cents 
an ounce. He will receive only token Republican opposi 
tion from L. P. Crawford, mavor of Clemson, S$. C 


Finletter for Single Service 


Thomas K. Finletter, former Air Force Secretary and 
now the Democratic campaign manager in the presiden- 
tial race, is a strong advocate of a single military service 
He has predicted that Gov. Adlai Stevenson, if elected, 
will buy the plan and push it. The over-riding fact, 
however, is that any decision on defense re-organization 
is up to Congress, and Congress is overwhelming) 
against the single service plan. 


Foot-Dragging, Soviet Style 


Pan American World Airways’ hopes of operating 
directly to Moscow within the immediate future have 
been dampened by Soviet foot-dragging. When the 
Russians first suggested conversations on Moscow opcrat- 
ing rights for Pan American, it appeared that the Amer 
ican carrier would soon be able to serve the routes it 
bought along with American Overseas Airlines in 1950. 
Now it seems that the Russians are only interested in an 
interlme agreement. Pan American is going ahead with 
negotiations for interline service in the hope that it will 
be a first step towards direct service to Moscow. 


Railroads vs. AIA 


Chances are considered good that the Interstate Com 
merce Commission will suspend efforts by the railroads 
to increase demurrage charges on freight cars. Aircraft 
Industries Assn. is only one of many trade groups protest- 
ing the new schedule slated to go into effect on Saturday. 
New rates for freight cars that stand idle would run as 
high as $10 a day, including holidays. ICC can approve 
new prices or suspend them for a period of up to seven 
months. —Washington staff 
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Airline Costs Take Upswing, Hit Profits 


No end seen to rising unit production and sales costs; 


fare increases possible 
By Craig Lewis 


Washington—Trunk airlines’ unit 
production and sales costs, on the rise 
for the last nine months, will continue 
to rise, reversing a seven-year downward 
trend and increasing industry specula 
tion that there may be fare rises. 

While total expenses have increased 
steadily through the traffic 
growth plus increased efficiency of ait 
craft and personnel have kept unit 
costs on the decline. Now the expenses 
of expanding service and operating 
more aircraft have arrested the 
decline. Unit costs are creeping up. 

Most of the trunk lines showed ex 
tremely robust profit. margins during 
the first half of the year, but airline 
officials are keeping an uncasy eve on 
their costs. With another uneasy eve 
m the Civil Aeronautics Board gen 
cral-passenger-fare investigation, they 
ire saving that fares must stay at their 
present levels. They may have to go 
up, if profits are to remain reasonable 


yvcar©s, 


costly 


Unit-Cost Value 


While some experts downgrade the 
unit-cost a true measure of 
lirline expenses, it is still the most 
reliable way of telling a carrier what it 
osts to produce and sell its product 
in relation to the product revenue 

Since 1948 and through the end of 
1955, unit costs moved gencrally down 
ward. Cost per revenue ton-mile de- 
lined from 58.6 cents in 1948 to 
+5.4 cents last vear; cost per available 
ton-mile followed the same trend. 

While expenses were decreasing, 
unit revenues also were declining. Fare 
levels have remained constant, but as 
lower-fare coach and family-plan_ traf- 
fic became a bigger part of total busi- 
ness, revenue per ton-mile decreased. 

Unit revenues and expenses have 
both declined in the last eight years, 
but the two curves have moved closer 
together as they have moved down- 
ward, narrowing the airlines’ profit mar- 
gin. ‘The margin widened in the boom 
vear of 1955, but is closing again. 

In the past, as total costs have grown, 
revenues have grown, giving the air- 
lines a bigger volume of business over 
which they could spread their expenses. 
Internally, unit costs have been kept 
down through substantial increases in 
personnel and aircraft efficiency. 

Direct expenses of flight operations 
have gencrally increased with the growth 
of airline business. These expenses in- 
clude costs of flight crews, fuel, de- 


system as 


26 


though investigation pends. 


preciation on flight ind 
maintenance. 

llight crew unit costs declined from 
1948 to 1955 largely because of the 
introduction of higher capacity trans 
ports. At the same time, fuel costs rose 
on a unit Chis was a penalty 
paid for greater power and higher speed 

Depreciation unit cxpenses have 
fluctuated since World War II. hes 
were high in 1947 and 1948 because of 
rapid writeoffs on used DC-3 and DC-4 
equipment. ‘Then they declined when 
the airlines started getting newer 
equipment and moved into a five te 
cven-year depreciation cycle 

Depreciation moved 
in 1953 and 1954 with the delivery of 
1 new round of equipment orders. Last 
vear, it declined uircraft 
bought five vears carlicr were written 
off under Office of Defense Mobiliza 
tion fast tax amortization certificates 
\lso, fewer deliveries of new equipment 
were made last vear 

An important factor m: the historical 
decline of unit costs was the decrease in 
eround and indirect This is 
in area where management Can exercise 


equipment 


basis. 


upward again 


igain as 


expe»nsc S 


greater control over costs, as opposed to 
direct expenses with fixed outside costs 

Between 1948 and 1955, ground and 
declined from 31.2 


ton-mile_ to 


indirect expenses 
cents per revenuc 
cents. At the same time, 


l 
l 
these expenses 
shrank as a portion of total costs. In 


1950, ground and indirect expenses 
were 50.6% of the total expenses pet 
revenue ton-mile; in 1955 thev were 
17.8% of the total. 

Declining trunkline unit 
tened out late in 1955 and reversed 
their downward trend. In the fourth 
quarter of last unit expenses 
started to move upward, and the trend 
has continued through 1956. 

A kev to the reversal lies in increased 
costs of parts and labor in maintenance 
operations. While flight crew and fuel 
expenses held fairly steady and 
depreciation charges per revenuc ton- 
mile have actually direct 
maintenance costs have risen sharply. 

Ground and indirect expenses also 
have taken an upward turn. Part of the 
increase is due to a round of air- 
line hiring to provide for traffic growth 

To many airlines, rising have 
been the price of good fortune in re- 
cent route Costs of opening 
stations to handle new route operations 
have forced up indirect unit costs foi 
all but advertising and publicity. 

Another important factor in recently 


flat 


costs 


vcar, 


have 


declined, 


new 


costs 


Cases 


rising costs stems from the introduc 
tion of new equipment, such as the 
DC-7 and the Super-G Constellation, 
during the past two years. For the first 
time since World War II, the airlines 
moved to new airplanes with higher 
unit costs than the airplanes they re 
placed. As the new aircraft 
volume use, costs moved upward. 

the DC-7, for instance, has 
more than the DC-6B to operate as it 
moved into the full overhaul cvcle 
ifter its introduction late in 1953. For 
1955, direct flight costs for the DC-7 
were 24.6 cents per revenue ton-milc 
ind 13.6 cents per 
is compared with 22.1 cents and 12 
cents for the DC-6B 

Most trunk airline officials, shy 
liscussing costs now because of the im 
pending fare investigation, think that 


came into 


cost 


wailable ton-milc 


ibout 


unit costs will continue to rise in com 


with total costs 


pany 


Costs vs. Fares 


Some observers believe the larger air- 
lines may have reached the point where 
idded capacity will have a diminishing 
effect in reducing costs. One official 
said the airlines are “running out of 
team on economies which can 
effected by growth itself.” Another 
fears that new competition will 
trafic growth for individual carriers 

Most of the trunk airlines reported 
substantial net profits for the first half 
of 1956—American Airlines made 
$10.7 million, Eastern Air Lines made 
$7.5 million, United Air Lines made 
$5.2 million. Two major carriers 
[rans World Airlines and Capital Air- 
lines—reported losses. 

I'WA had a net ifter taxes of 
$5,396,000 in the first half, most of it 
caused by a 22% increase in expenses 
while revenues increased only 13° 
The carrier attributes the cost imcreasc 
to the expenses of moving into a new 
engine overhaul facility at Kansas Cits 
ind a “drive for better service.” 

TWA admits it mav have fallen be 
hind somewhat in improving service 
and says that “catching up” costs a lot 
of money. The airline has hired 2,500 
new employes in its program. 

Capital lost $1,609,811 in the first 
six months of the vear. A contributing 
factor was increased depreciation 
charges for the new Viscounts Capital 
has been receiving weekly 

Capital is moving into a number of 
new markets as the result of several 
CAB route decisions. Right now, estab 
lishing new facilities is costing money 
in anticipation of future revenues 
Capital’s expansion program has in 
volved hiring 1,700 new employes dur- 
ing the last 18 months 


cut 


loss 
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McDONNELL F3H-2N Demon all-weather fighters (below, right) will make high speed formation fiybys and will be shown in ground 
display at National Aircraft Show. Four interceptor rocket packages and two external fuel tanks hang from plane shown above. 


Demon, powered by Allison J71 turbojet, is on duty with Navy operational squadrons. 


F8U Hits 1,000 mph. Under Wraps 


By Claude Witze 


Oklahoma City—U.S. Navy's FSU 
Crusader won the 1956 Thompson 
lrophy last week with an official speed 
tun of more than 1,000 mph. Official 
imnouncement of the new record will 
be made at the National Aircraft Show 
here on Labor Day. 

Ihe Chance Vought jet fighter sct 
the mark in two officially-timed passes 
over a 15.1] kilometer course at the 
Naval Ordnance ‘Test Station, China 
Lake, Calif. Acting under Defense Dx 
partment orders forbidding any U.S 
military plane from competing for a 
vorld speed record, performance of the 
I'SU was kept below its maximum capa 
bility by the pilot, Cmdr. Robert W 
Duke) Windsor, 37 

llying without these restrictions and 
under favorable weather conditions, the 
Crusader would be capable of challeng 
ing the British-held record of 1,132 
mph. set by a research plane, the 
Fairey Delta FD2 

Actually, the record sct last weck 
duplicates a previous effort by the FSU. 
he plane hit an average of 1,050 mph. 
in runs held last fall in preparation for 
in Official assault on the record. Only 
+S hours before the attempt was sched 
uled, Defense Department canceled the 
program (AW Dec. 19, p. 7) 

Last week's Thompson ‘Trophy 
dashes were made at about 43,000 ft. 
iltitude. Winds were fairly constant at 
+5 knots. ‘Two passes were made over 
the course, onc from the north and one 
from the south 

Ihe speeds were averaged to reach 
the new record figure 

Timers were Charles Logsden and 








Bertrand Rhines of the National Acro- 
nautic Assn 

Award of the ‘Thompson ‘Trophy to 
the Navy on Labor Dav will be the 
climax of the three-day stand of the 
uircraft show at Oklahoma Citv’s Will 
Rogers lield 

Ihe big annual military and industry 
exhibit is chalking up record advance 
ticket sales on its first visit to the South- 
vest 

I'he show management says the week- 
nd crowd may surpass last vear’s rec 
rd of 289,800 at Philadelphia. Qual- 
itv of the industrial exhibits is expected 
to set a new high 

Every lirframe and = enginc 
manufacturer will be represented among 
the 58 industry exhibitors, and the 
quipment and aircraft displays will b 
spread through five hangars and across 
l available outside ramp space. 


While the Oklahoma Cit 


majo! 


area is 
rsely populated than previous 
Cleveland, Davton 
Philadelphia, aviation enthusiasm 
in this particular 

nd visitors are 

ds of 

Mla ¢ ipital 
In addition to the armed forces, the 
Oklahoma City Chamber of Commerce 
working to promote the show 
throughout the . Southwest Advance 
ticket sales are running almost twice as 
high as they did a vear ago in Philadel 


1] 
how. sit n ind 
runs 
part of the 
ted from 


Okla 


Cxpc 


mil round the 


phia. 


Hotel space 


I is at 


1 premium 


Bendix Trophy Race 


Opening headline event on Saturday 
will be the Bendix Cross-Country Tro 
»hv Race flown bv six North American 
’-100C Super Sabres of USAF’s Tac- 
tical Air Command. They will fly from 
George AFB near Victorville, Calif., to 
Oklahoma Citv—a 1,120 
miles 

Pilots an carry external extra 
fuel tanks or use aerial refueling. They 
will be permitted to fly at supersonic 
speeds, but not below the 5,000-ft. alti- 
tude level on their approach to the 
finish pvlon. 

Last vear’s Bendix Race, flown from 
George AI'B to Philadelphia, was won 
by Col. Carlos Talbott in a North 
American F-100C with an average speed 
of 610.726 mph 

On Sunday, three Bocing B-47 Strato 
ject bombers of the Strategic Air Com- 
mand will compete for the General 
Electric Trophy on a run from Bermuda 
to the aircraft 
1,900 mi. In addition to flving against 
the prevailing winds, the planes will be 
denied aerial refucling on the flight and 
must land at Oklahoma City with a 
minimum of 15,000 Ib. of fuel in re 


distance of 


show, a distance of 


scrve, 
Weather 


expected to 


skill arc 
part im 


navigation 
major 


and 
play a 


28 


determining the winner of the event. 

Last vear’s General Electric race was 
won bv a B-47 crew from March AFB, 
Calif.. who flew to Philadelphia from 
their home station at an average speed 
of 589.294 mph 

The 1956 mark probably 
reach the 1955 figure 


winds 


will not 
because of the 
adverse 

This vear’s Allison 
like last vear’s, will be an engine-change 
contest. Ground crews of USAF’s An 
Training Command will compete in 
on the first two davs of the 
centering the final 
l'eams of five men 


lrophy event 


runofts 
show, the winners 
race on Labor Davy. 
plus a crew chief will replace the Alli 

ckheed ‘T-33 jet 


son J33 engine in | 


trait 
LTalners 


F-104 on Display 
Additional USAF act 


display of raft, 1 
vill be the Lockheed i 
ity fighter and th x«kheed C-] 
Hercules turboprop t. USAF’s 
portion of the air s run for ap 
yroximately one h nd 15 minutes 
10) 


189 au 


id feature so 
UPCTSONIIC | 
a 
Convair |] 
tion fly bi bi 
ind bomber 
\ trike ig 
ill be simulated bi 


from the 


inst mn cnemy 
th RB-66 
| il Au 


light 
pombers Com 
nand 

It will be followed by fivbys of 
Republic I-S4l Lhunderstreaks and 
North American F-100’s, a paradrop by 
Fairchild C-119s canal re 
supply drop from Douglas C-124 trans 


ind 


ports 
Ihe Navv and Marine ¢ ITps will 
ibout 100 aircraft in the flving and 
Newest item is the FSU, 
will perform for the first time 
the 
hii 


VW ill 


have 
static 
Vi hic h 


shows 
before the publi In addition. 
will see the Grumman 
ind F9F-S Coug jcts 

rl landings 


7U 


crowd 
l iger, 
produce sonic booms. C 
will be 
Cutlasses 


1 
} 


enacted on th 


Army Display 

In the Army show, troops ca 
Vertol H-21 helicopters will 
urport in a mock 20-minute battle 
ided by equipment flown in by Sikor 

H-34s. Other Army planes also will 
be demonstrated. (rm \viation 
Center, Ft. Rucker, Ala., is responsible 
for the Army show 

Major highlight for the 
dustry will be the Aircraft 
Assn. dinner for foreign ittaches on 
the evening of Aug. 31. Speaker at this 
will be Lt. Gen. Clarence S. 
USAI staff for 
materiel 

About 60 forcign repr 
ttend. 


ed by 


seize” the 


urcraft in- 
Industries 


event 
Irvine, deputy chicf of 


sentatives will 


New $10 Million Plant 
Planned by Cessna 


Four-phase plant expansion program 
to cost approximately $10 million will 
be started immediately by Cessna Ai 
craft Co., just north of its Prospect, 
Kan., plant 

Program include a completeh 
new self-sustaining factory adding 425, 
000 sq. ft. of covered area to the com 
pany’s current | million sq. ft. New 
facility is planned for an ultimate ex 
750,000 sq ft It will h< 
1amed the Wallace Plant, after Cessna 
President Dw inc | W illa C 

The Wallace Plant will provide in 

eased production of the Cessna 
'-37A twin-jet side-by-side trainer f 
USAT Current contract statu f th 
] 37A eX eeds S$? mill - \\ »] 

d out that tl 1 


the expan 


will 


pansion to 


, 
iso pointe 


, } 
undertaking 


Faniweq 
{ 


ft vide 

ichita Municipal 
1] be finished 
by the fall of 19 


1960. 


Grumman Buys Into 
Hydrofoil Company 


Grumman Aircraft Engineering Cor] 
has bought half interest in Dynamic D« 


) 


lopments, Inc., Islip, L. I, a hvdt 
foil research organization which now h 
1 small Navv research contract 
Besides producing 
ift, Grumman makes a line of metal 
the associati 
ideas for use in 


unphibi yULS 


pleasure boats, and 
xpected to produce 
fields 


hoth 
Initial studies will concern militar 
it and aircraft application 
William P. Carl is presi 
Devel ypments Asso 
im Robert R. Gilruth sistat 
lirector of the NACA Langlev \lem 
ial Aeronautical Laboratory. He i 
lirector of Dvnamic Developments 
Hydrofoils 
reate lift like an 
ncreases, lifting the 
water 
Che 
ised speed 
Hvdrofoils are almost as « 
but have reawakened 
interest in the The Navy has 
let several other research and develop 
ment contracts recently besides the onc 
to Dynami Grumman 
currenth producing onc 


the SA-16A Albatross. 


rami 


extending from hull 
airfoil when pec 1 
hull out of the 
result less friction 

Id l flight 
new techniques 
concept 


Developments 


amphibian, 
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Vickers Supermarine N.113, twin-jet day 
last The N.113 


lifferences include slab tail and toothed 


February. is a develop 


increase lift during carrier operations. Design evolution of the N.113 dates back to the straight-winged V-tail Typ« 
Powerplants remain a pair of Rolls-Royce Avons rated at better than 10,000 Ib. thrust each. 


years ago, 


Farnborough Show to 


Feature Supermarine 

London—() Imost-new 
nber of cngine filving 
display at 
\u 


iture the fl this vea 


1taln-Talscr 
of the RAI 
d bombers 

Nok 
producti 


latest figh 


Supermarin 
its final 
he the 


nt dcmonstrati 
rocket 


rough displa 


large variety 


ind cng 


will 


ssibic st-minute cnti 

ce VIO though mo 
pect the aircraft. will 

, 

aa lud« 

yct ft 


the Student ra 
Llu 


nodified to the 

ver high 

rplants t own in flight 
t SBAC display in 
turboprop in 
Havilland Gvi 
Sperrin Nap 


11h inl inl 


supercharged 

test b 

in a Short 
n rocket eng 
Rolls-Rovee RA 
inberra; Rolls-Roy 
he nose of an Av 
Rolls-Rovec 


inberra 
inother (¢ 


TAN 
cred 


Super Spl 


n-pow 
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fighter a 
tc sth« ds W 


raft Constructor 
h, Hampshire next 


1¢ readiness tral 


ISPCK 


lude: Brist 


First Air-to-Air Picture of N.113 


fighter for the Royal Navy 
ment of the Type 52 


leading-edge extension on the outboard panels 


} 
THISSIIC 


lireflash 
paired mounts 


The Fair 
underwing 


inter 
Hunter. 


flown in 


id Hawker 


T 
USAF Asks Industry 
For Trainer Transports 

Wright-Patterson AFB, Ohio—USAI 
in the market for between 1,2 
1,800 | 


nd 
transport Au 


rs 


rs 


tpt} 


and 
t traime! 
Command 
the shelf 


mecdium-}¢ 
\l iter 


' 
the aircraft off 


1] 
Silla 


to bun 
has 28 manufacturers 


developing the aircraft 


hopes 
tc! ANIC isked 

mnmercial-militan 
urcraft will be used 
| 5s current] 


raining mi 


it’ into an all-} 

secks 

e Light twin-jet utility trainer, 
g ibout 1,5 

v of two 

st four, P 


th« SC pl 1Ti¢ 


nauti 
ind passenger ¢ 
mission WV 
Ihe 
cl have a service ceiling at desig 
t cight of 40,000 ft 
Ititud if 45.000 ft nal 
if ot Na h 


tol @ Medium weight four-jet utility t 


rial 


ning 
maxim 
550 mph 


i port tramer with normal n 


nn ] 


ICT crew < ( ind cight 


miles ind P 


| nglish 


+ 
j 


yct 


Hawker 


+ 


is shown in its first air-to-air photo 
5 experimental aircraft demonstrated at Farnborough in 
Super-circulation will be 


The N.113 made its first flight 
1954. Major 
to N.113 to 


than 


fitted 


508, more hive 


ymme 55¢ 
twin-jct plan 
his letter the 

Maj. Gen. Dar 


rector 


manufactur 
AMC « 
rductis 
said he 2 
OOO S40 
the 


davs wh 


ind 
He asked 
60) 
devclopment 
AMC pointed 
development fund 
on ad 
nd must be 
ipabilit 
In addition 
ford t devel 
ype s ind exploit he ttl 
rcial sak 


pp! 


plarne 


\\ ith 


ror work 
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i 
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ANIC 
return to ] 
facturers to build 1 ’ it 
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Traffic Controllers Fight to Halt 
Pay Cut Ordered by Civil Service 


By -: m Doty 


Washington—Air traffic controllers 
will begin a last-ditch fight this week 
to block a pay-grade ruling by the Civil 
Service Commission which, thev sav, 
would touch off an exodus from the 
control towe1 

The new ruling affecting the alread 
manpower-shy controllers was drawn up 
is the result of a three-vear struggle by 
the Civil Aeronautics Administration 
to have air traffic control, and 
communications operators upgraded in 
the Civil 
structur¢ 

Actually, the CAA and 
iv, the 
thing far different 
ubstantial number of 
little upgrading.” 


tower 


Service Commission — pat 
controllers 
formula accomplishes som« 
“downgrading at a 


facilities, ver 


No Upgrading 


K'ssentially, the 
lished to provide a 
controllers 


estab 
wage differential 
manning low 
high-activity centers. The purpose was 
to create an that 
courage experienced controllers to bid 
far positions in high-pressure areas such 
is New York’s LaGuardia and Chicago’s 
Midway airports. 

\t present, a low-density controller 
has a pay grade equivalent to that of a 


formula was 


between and 


incentive would en 


high-density controller, and it is under- 
standably difficult to attract experienced 
personnel to stations at which air traf 
fic is sustained at a high level. 

formula stems 
from the fact that, under the new plan, 
controllers at larger stations will not be 
upgraded; the pay-scale difference will 
be accomplished by the downgrading 
of personnel at smaller stations 

In opposing the move, the CAA has 
persuaded the Civil Commis 
sion to postpone the original Sept. | 
deadline for putting the ruling into 
effect in order to administra 
tion more time to avoid excessive down 
grading. Clifton Burton, director of the 
\ir Trafic Controllers Assn., has urged 
that the proposed standards “be set 
iside and an immediate and fresh ap 
proach be taken.” 

CAA’s main objective is to broaden 
the formula to provide for more up 
grading of personnel with emphasis on 
controllers assigned to high-density 


( Jpposition to the 


SCTVICC 


give the 


reas. 
Even without the anticipated down 
grading, the CAA is having trouble re- 
taining its controllers, who can demand 
relatively-higher salaries from private 
industry. 
Consequently, 


airlines are being 


30 


forced to restrict schedules because 
towers and centers are not suf 
staffed to handle trafic de 
And the situation is growing 


some 
ficiently 
mands 
worse. 
Under the present system, controllers 
in all innual minimum of 


S5.915 


ircas carn an 

Under the new standards, con 
trollers in high-activity areas will con- 
tinue to that whik 
those in other areas will be downgraded 
to a minimum $5,440. 

Upgrading will be confined to chief 
controllers in larger stations. ‘They will 


1 ide from a $6,390 


receive nnount 


be jumped onc 


minimum to $/,5/0 

Chief controllers in smallk 
vill remain at the $6,390 level. Assist 
nt controller positions, which 


$4,524, 


stations 


carry an annual minimum of 
will be ibolished. 

Criteria for putting a station in th 
high-activity category arc 
e Average ot 13,500 or more total ope! 
tions per controller annualh 
e Average of 350 or more 
proaches per controller 
e Volume of trafic must be such as to 
thre« controller 
hours per 


IkR ap 


mnually 


require positions ot 


operation in excess of 550 
month. 


CSC Position 


The Civil Service Commission claims 
that. whilk will re 
sult, the number of individuals affected 


some downgrading 


will be small. since the number of con- 


troller positions in high-activity areas 

ill be larger than at present. ‘The com 
mission concludes that, the CAA 
plans to make nn rsonncl 


changes through transfer and 


cssary pe 
reassign 
ment, no gencral downgrading of cm 
ployes is expected.” 

It was to enable the CAA to 
that the 
effective date of the 


aa ike 


these transfers ominission 
postponed the 
standards. 
Present low-pay standards alr 
created conditions such as these 
¢ Temporary discontinuance of PAR 
Precision Approach Radar) and Strom 
berg Indicator facilitics at one large 
station was requested because of in 
sufficient technicians to 
unit. A 60% turnover of radar techni- 
cians in this station is attributed to low 
salary of radar technicians 
eNo applicants answered a publicized 
bid for ten controller positions at an 
ind the jobs were finally 
filled by recruits taken from “‘off-the 
street.” (Controllers estimate it takes 
two years to train a man thoroughly.) 
e “Equipment is adequate for the job 
it hand today,” one controller explains, 


new 
idly h 1S 


maintain the 


other center, 


but this is no help when we don’t have 
enough men to work that equipment at 
its peak output.” 

Ihe controller cited a case of ILS 
trafic being held in a stack while the 
only controller on duty was forced to 
devote his efforts to bringing down 
GCA on a disabled C-46 
¢ Controllers consider themselves “pro 
fessionals,” but the Civil Service Com 
mission does not. 

\ commission spokesman explained 
that it is difficult to compare the con 
troller’s position with more familiar 
He suggested that the controller 
belonged in the clerical category 


Commerce Backs CAA 


The Department of Commerce has 
joined the CAA in taking a 
‘tand behind the proposed amend 
ments It has Civil Sen 


the 


jobs. 


strong 


iccused the 
e Commission of considering 
vork-load of the vith the 
same yardstick that is applied to “pro 
essing applications, punch cards or lay 
ulding that air traffic “‘is 


workload which can be reduced to num 


controller 


uits,” not 


bers for purposes of arriving at par 
[he department said the controller 
hould be paid for maintaining a “high 
special skill” and for 
skills “unerringly with 
ror.” It also pointed 


of error arc 


legre« of vers 
pplving thes 

no margin for ¢ 
out that the 
incalculable “‘since human life is in- 


olved” and that the job calls for fast 
“permits no second 


ONSCG UK ces 


judgment which 


cucssing.” 


CAA Proposals 


CAA’s proposed umendments w 
divide airport control towers into three 
categories—high activity 
tivity and low activity lower chicfs 
under the CAA grade structure would 
in SO.YY0 minimum, supervisor 


+0 


vuld 


moderate a 


CCCIVE 


would earn § and controllers 


$6,390. Corresponding positions in 


moderate-activity towers would be one 


erade less (or about $7,570 for a tower 
hief) than positions in high activit 
towcrs ichivity towers 
would be two grades lower than 
tiollers in the top category An 
lrafic Control Centers 


divided into two 


Those in low 
con- 
Route 
would b 
categories— “morc 
Controllers in 
oo : > 
complex” centers would be paid 


omplex and complex.” 
‘more 
on the same scale as high-activitvy tower 
controllers; those in “complex” centers 
would be placed on the same level as 
moderate activity tower positions. 

The Civil Service Commission told 
Aviation Week the proposals will re 
ceive prompt study and consideration. 

The Air Traffic Control Association, 
which was formed a vear ago and now 
has a membership roll in excess of 
1,600, would go a step further and 
boost all positions onc grade above the 


CAA proposals 
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Detroit—Some construction dctails 
not hitherto revealed of the Vanguard 
tellite to be launched during the In- 
ternational Geophysical vear were dis- 
losed last week bv Brooks & Perkins, 
manufacturer of the spheres. Prime con- 
tract for the overall Vanguard project 
been awarded to Glenn L. Martin 
Co 

| Howard Perkins, president of 
Brooks & Perkins, said his company had 
ranged to build 15 or 20 satellites for 
nitial experimentation and probably 

uuld build others later 
There was no estimate of the cost in- 
ved in the manufacture of these. The 
ympanyv probably will be paid on a 


t-plus-fee ba m an open-end con- 
; 


It was brought out at the meeting 
} 
i 


the thickness of the skin on the 
itellite has been changed. It will not 


} 


be uniform because of antenna housings 


nd for other reasons. The thickness of 
the skin was given as .03 in. compared 
with the .02 in. previously mentioned. 


Interior Bracing 


The satellites, 20 in. in diameter and 
bout 4+ Ib. in weight, are being made 
of a lightweight alloy composed of 95 
magnesium, 3 to 34% aluminum and 
out | zinc. Interior bracing con- 

ts of magnesium tubing with some 
use of plastic. The plastic was identified 

Kel-F,”” and said to be resistant to 
heat with low thermal conductivit 

The magnesium skin will be secured 

the bracing with screws. There are 

| feasible wavs to seal the sphere 
nd method used will varv with the 
type of test being flown. It could be 
welding or mechanical joint 

The outside of the satellite will be 
hanufactured to tolerance of four 
micro-inches and then polished to an 


' 


tense mirror-like finish This finish 
desirable as an aid to observation 
ntists have said the sphere will be 
ble to the naked eve as it. sails 
through the heavens, but that binocu 
s will giv 


Satellite Orbit 


Orbit of the satellite will be roughh 
liptical. It is now calculated that the 
body will maintain a minimum distanc¢ 
f 200 mi. from the earth with a maxi 
uum of 1,500 mi 


e a much better view 


Che orbit is expected to change con 
stantly due to perturbation caused by 
the earth’s density 

Life of the satellite is expected to be 

vwhere from two wecks to one vear 
When it slows it will re-enter the 

rth’s denser air and be consumed by 
It will not burn on departure 
m surface of the earth because the 
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FLIGHT of satellite, built of polished magnesium alloy by Brooks & Perkins, will be visible 
to the unaided eye as it passes along its orbit. Mirror like finish of the instrumented sphere 
will be protected during flight into orbit by nose cap of third-stage launching rocket 
Emptied third stage will also orbit, following the artificial satellite, but its conhguration 


will have higher drag, producing a shorter life. 


wcceleration rate will be much slower pe Canaveral near Patrick Air For 
In addition, it will be protected by its ise. Fla. Construction of the launch 
nose cap pads at the Cape has begun but 
Present plans call for the lawn hing some qualified observers ¢ prior 
the first satellites some time after lay ould move the firing date 


Juls 1, 195 beginning of IGY, from LY55 





VERTOL’S H-21 Work Horse ordered by French Ministry of Defense. Latest order of 50 brings to 100 number to go into service for 
French Army. Original 50 ordered last March have seen service in Algeria. Work Horse also has been in extensive service with 
U. S. Army, U. S. Air Force and Royal Canadian Air Force. 


Vertol, Sikorsky Sell 
More Units to French 


Washington—Two major American 
manufacturers last week appeared to be 
running neck and neck in their spirited 
competition to sell helicopters to the 
French Ministry of Defense. 
© Vertol Aircraft Corp., Morton, Pa., 
Paris has decided to award a fol- 
low-on contract for 50 H-21 Work 
Horse helicopters with deliveries to 
begin about the middle of 1957. ‘This 
order would bring the total of H-21s 
shipped to France to 100. 

e Sikorsky Division, United Aircraft 
Corp., has licensed Soc. National de 
Constructions 
list (Sncase 

S-58 helicopters in France 
be shipped from the U. S. 


said 


100 Sikorsky 
Parts will 
The con 


to assemble 


Acronautiques du Sud- 





New Helicopter Record 


A new world helicopter non-stop dis- 
tance record of 1,199 mi. was claimed 
by the U.S. Army last week. The mark 
was set by a Vertol H-21C Work Horse 
equipped with three extra 300 gal. fuel 
tanks in the cargo compartment. 

I'he record was set over a closed-circuit 
course of 85.6 miles between Heights 
town and Haddonfield, N. J. The H-21 
14 times in 11 hours, 58 
minutes. Fuel consumption was about 
966 gal. or 80 gal./hr. 

Pilots for the run were Lt. Col. Harry 
L. Bush and Maj. William C 
lest Center, 
record broken by 
1953 bv a 


Previous 


flew the course 


Dvysinger 
from the Army Aviation 
Ft. Rucker, Ala. The 
the H-21 was 778 mi., set in 
French SI 
U.S. 


3-120 helicopter. 


record was 621 mi. 











tract is understood to be the first step 
in a program under which the French 
eventually will manufacture the 
aircraft. 

Vertol said the Societe Nationale 
de Constructions Acronautique du Sud 
Quest (Sncaso 
by the French 
maintenance and for the H-21s 
both in France and Algeria 

Ihe Vertol and Sikorsky helicopters 
have been used by French militar 
forces in North Africa for the 
months. 

(he equipment has been there f 
practical combat reasons, but, at the 
same time, has been underg: 
parative evaluation 


entire 


has been commissioned 
government to provide 


repall 


past 


seve ral 


ing a com 


Both State Department and military 
have 
from the 
U.S. Arm 
m the 
nterested in comparative 
ind operational costs of the H-21 an 
S-5S8. Army designation for the latter 
is H1-34 

According to 
of the H-21] in 
few months 


hampered movement « 
front in Africa, but 
observers are known to | 
Army long has be« 


performance 


sCeCTecCy 


news 


scene. ‘The 


Vertol perform 
Algeria over the 
responsible fo 


to cle ubl the ( 


Was 
French decision g 
rder 

While the 
innouncement, it was lcarned that 
ther 26 Vertol H-21s have been 


to the German gove t 


company has mad 


THC 


‘isenhower Airpower Program 
Will Be Major Democratic ‘Target 


By Katherine Johnsen 


Democt 


groundwork 


Washington— Tlic 
laving the 


Kisenhower 


; } 


idministra 1O 
urpower program 
ssues in its bi 
dency 
Iwo form USAT 
id the attack 
Che Democrati 
the Chicage 
W< reject I 
that this count n 
st defens« 


detens¢ rorce 


ifford onh 


; 
1On 


ond-b« 


nodern weapons t rose | an 


ble enemy that or med strength 
ttack ipon the free 


thus, be 


ll make an a 
| a ma- 


world unthinkable and 


t 

impaligi Didalik 

defense of tl 
] y 

military program 


Democrats for 


Korean 
he 
lank reads, in part 
‘Our defen 


yuntry pictur 
todav a visible and pows 


rf 1] det« 
gainst attack by an enem' from 
quarter, at any time 
We have the 
tiie world 
‘A jet-powered, long-range strates 
force, and a tactical air force of 
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fastest and verv latest t pe aircraft 

Ihe most effective guided and bal- 
listic missiles 
Navy 


arm 
mobility 


A modern with a 
erful naval aircraft 

An Army whosc 

power are without equal 

We have supported and will 

ntinuc to cftectiv« 
cll-directed 

cl pment.’ 
lhe Democrat 

ll be led by Sen 


pow - 


and unit 


upport in and 


program of research and 
challenge to this 
will Stuart Svmington 
1).-Nlo first Secretary of the Air 
lo ind chairman of the Senate An 
) Investigating Subcommittee, 
nd ‘Thomas K. Finletter, also a forme: 
USAF Secretary ind a Democrati 


( Npal~n manager. 


Transportation Planks 


The planks of both political parties 
on air transportation apparently ar 

ceptable to both the scheduled and 
non-scheduled segments of the industry 
Chey do nothing however to cither pro 
mote or reject the special-interest causes 
urged by spokesmen for both segments 
before the platform 
diatting committees 


in ippe irances 


Despite a general stand for a “strong, 
cficient and financialh 
portation system bv both parties, the 
industry may find itself actively injected 
into the political campaign through 
hearings before the House Anti-Mono 
poly Subcommittee tentatively 
uled for Octobe 

As members of the Democratic plat- 
form committee, sub-committee chair 
man Rep. Emmanuel Celler (D.-N. Y.) 
ind Sen. Joseph O'Mahoney (D.-Wyo.) 
fought for a plank supporting the non- 
cheduled airlines in their bid for “free 
entry” into the scheduled transporta- 
tion field 

Jennings Randolph, convention dele- 
gate from West Virginia and assistant 

the president of Capital Airlines, led 

ypposition to the Celler-O’Maho- 
move and won out, 


sound” air trans 


sched 


Information Policies Hit 


In another field, both political plat- 
forms acknowledge the need to stimu 
late the training of scientific personnel 
The Democratic plank also 
the “‘excesses practiced” by Eisenhowet 
dministration in withholding informa- 
tio 

Th platform pledges to 
the trend by “substituting a rule of law 
for that of broad claims of 
privilege.” It continues 

During recent years, there has de- 
veloped a practice on the part of federal 
wencies to delay and withhold informa- 
tion which is needed by Congress and 
the general public to make important 
decisions affecting their lives and des- 


tits 


condemns 


rCvVcrs¢ 


executive 
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Army's Dart 


Dart surface-to-surface missile designed by Army Ordnance for ground combat is shown in 
this first, heavily retouched photo. Dart resembles in principle the German anti-tank mis 
siles developed during World War II and guided to their targets by electrical impulses sent 
through trailing wires reeled out of the missile. Dart is about 6-ft. long, powered by a 
solid-propellant rocket. Aerophysics Development Corp., subsidiary of Studebaker-Packard 


produces the missile. 


“WW 
secrecy in 
versed and that the federal government 
should return to its tradition of 
exchanging and freest 
flow of information possible in _ those 
unclassified areas where involv- 
ing weapons development and bona fide 
national security arc not involved.” 


that this trend toward 
government 


be lieve 
should be re 


basic 
promoting th« 


secrcts 


Continental Can Buys 
Three Fairchild M-185s 


Three Fairchild M-185 jet. trans- 
ports have been ordered by Continental 
Can Co. for flect 

The purchase is the first sale for the 
four-jct first 
purchase of jet aircraft for a business 
ficet 

Delivery is planned for 1960. Fai 
child savs a mockup of the plane has 
been built, wind tunnel tests arc 
uled for the neaf future and the proto 
type is due to fly late in 1955 
in 1959 

Ihe M-185 is a_ high-wing 
seating cight passengers and having a 
crew of two. Engines are four 2,000 
Ib. thrust Fairchild J83 turbojets, design 
cruise speed is 550 mph., range is 1,550 


its executive 


business plane and the 


sched 
or ¢ irly 


lavout 


miles. 
Continental Can recently ordered an 


27 Friendship for 1958 delivery 


from Fairchild to bolster its current ex 


ecutive fleet of five piston-engined 


planes. 


News Digest 





Aircraft 


$35.000 « 


Vertol Corp. has been 
warded a yntract for the 
design study of a “flying crane” hel 
copter for the Army This makes 
total of six manufacturers in the com 
petition (AW Aug 20, p. 30 

Convair’s reactor-carrying B-36 is of 
ficially designated NB-36H by USAI 
The N test, no 


nuclear 


; 


stands for special 

Air Force previously had desig 
] 

nation XB-36H. 

Bids are asked for enginecring studics 


for a proposed $30 million urport 
Svria ' 


be turned over to military us¢ 


Damascus, Present airport w 


HOK-1 
beat back flames on 
Ens. Howard R. Shehan 
plane crashed on takeoff 
Tarawa. It was first 
HOK-] 


helicopter roto 
wate! 


Kaman 
downwash 
in rescue of 
Jr., when his 
from the carrict 
air-sea rescue made by 


Demon has 


McDonnell F3H 


into operational service 





Squadron 124 at the Naval Air Sta 
tion, Miramar, Calif., the first Pacific 
fleet squadron to receive the all-weather 
transomic interceptor. 


Sabea, the Belgian firm (Societe 
Anonyme Belge de Constructions Aero- 
nautiques), will make parts for French 
SO. 4050 Vautour under agreement 
concluded with Sncaso (Socicte Na- 
tionale des Constructions Acronau 
tiques de Sud-Ouest). 


German orders are in for a “substan 
tial” number of Bristol Sycamore 
helicopters. Previous information indi- 
cated the German order for Bristol heli 
copters would total approximately 83 
iircraft at a cost of $16 million (AW 
\ug. 20, p. 90). 


Fairchild C-123 Providers and Doug- 


las C-124 Globemasters of the Tactical 
\ir Command will team up to airlift 
21,000 Ib. radomes to DEW line sites. 
Che C-124s will move the cargo to the 
DEW line and the C-123s will lift the 
radomes to short gravel strips along the 
DEW line too small to accommodate 
C-124s. 


Ishikawajima Heavy Industries Co. 
will begin producing engine parts next 
\pril for the General Electric J47 en 
gine model that will be manufactured 
in Japan. 


Bristol Orpheus turbojet engine has 
completed 5,000 hr. of development 
testing, including 100 hr. flight testing 
['ype-tested at rating of 4,050 Ib., 
Orpheus is running at thrust ratings 
greatly in of this figure and 
further increases are expected. It has 


CXCess 


flown supersonic speed in Folland Gnat 


Additional MA-1A gas turbine air 
compressors will be built at ‘Toledo 
plant of Continental Aviation and En 
gineering Corp., under $7.9 million 
Air Force contract. 


Two Canadian defense contracts call 
for aircraft modification kits valued at 
$448,000 to be built by Avro Aircraft 
Ltd., ‘Toronto, and airframe spares 
worth $220,307 to be built by Cana 
dian Car and Foundry Co. Ltd., 
Montreal, subsidiary of A. V. Rox 
Canada, Ltd. 


Variable geometry diffuser and 
scavenging scoop will be built by Pitts 
burgh-Des Moines Co., at the Amok 

Development Center, 
Lenn. Cost: $3.6 millioi 


i nginecring 


lullahoma, 


Fiat G.91 Makes First Flight 


Fiat G.91 tactical fighter for NATO, made its first flight recently at Turin, Italy. Designed by Giuseppi Gabrielli, the G.91 is built 
around the Bristol Orpheus turbojet to light-fighter principles. Small size, low construction cost and easy maintenance were the goals 
of the Fiat design team. First order is for 30 of the planes to be delivered for experimental evaluation by NATO. Layout shows some 
resemblance to North American Sabre series, a logical result of the manufacture by Fiat of F-86Ks under license from NAA. 
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EEMCO Type D-899 is a compact, light weight 400 
cycle, 3-phase motor with an integral gear box that 
operates on 200 volt power. It was designed by 
EEMCO especially for use in supersonic aircraft and 
missiles and meets MIL-M-7969-ASG) specifications. 











SPECIFICATIONS OF EEMCO 
TYPE D-899 MOTOR 
Model: 200 volt, 400 cycle, 3-phase 









Weighing only 11.25 pounds, it has a continuous Load: 2.75 HP continuous output 
output of 2.75 HP at 3140 RPM at the gear box. The R.P.M.: 3140 RPM output at gear box 
power factor is 83% while the overall efficiency of mena hy - nto _, 
the unit is 76%. Mounting flange is made to Spec. Military ceoatiielions Meets MIL M. 7969-(ASG). 
AND-20,000. Weight: 11.25 pounds 
A feature in the design of EEMCO Type 0-899 is that the gear box —— ae rel lane eee a 






acts as the motor support which places the base at approximately the 
center of gravity of the motor-pump assembly. This enables the unit 
to withstand the extreme shocks and vibrations encountered in super- 
sonic aircraft and missiles. With minor alterations, the motor can be 
made splash- and drip-proof. 


Type 0-899 is another example of the fine craftsmanship found in all i i i 
EEMCO products. EEMCO’s entire effort is confined to the design and Electrical Engineering 
production of linear and rotary actuators and special motors of high- 


output light-weight ratio. Many of the latest jet aircraft and missiles and Manufactu rin C rp. 
being developed or delivered carry EEMCO units. EEMCO products are & 0 p 
also used for industrial applications where precise control tolerances 
are imperative. 











4612 West Jefferson Boulevard 





Los Angeles 16, California 


Designers and producers of motors, Telephone: REpublic 
linear and rotary actuators... exclusively 









Anaconda specifies Enjay Butyl rubber 


TO DEFY OZONE IN HIGH-VOLTAGE CABLES... 


for more current per circuit...more power per dollar 


Anaconda specifies Enjay Butyl insulation for high-voltage cables be- 
cause this rubber has incredible resistance to ozone. Surpassing the in- 
dustry’s standard three-hour specification test, Enjay Buty! insulation 
used by Anaconda showed no injury after 72 hours of ozone concentration 
tests—24 times longer than specification requirements. Other rubbers 
would deteriorate and crack in a fraction of this time. 

With the help of Enjay Butyl, millions of feet of Anaconda’s cable 
now in use deliver more current per circuit, more power per dollar. 

Perhaps your product, too, can be improved with versatile Enjay 
Butyl. It comes in non-staining grades for white and light-colored parts, 
offers excellent electrical properties, low price and immediate availability 


For full information, contact the Enjay Company. Complete laboratory & U T Y L 


facilities and technical assistance are at your service. 





iper-durable rubber 
Pioneer in Petrochemicals tance to aging 
cl ipp ng ¢ cracking ¢ 


ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N.Y. ovone and corona « chemicals * gas 


Other offices: Akron « Boston « Chicago + Los Angeles « Tulsa eat cold ] ght « mo 





Super Sabres 


North American F-100C Super Sabres of the 479th Fighter Day 
Wing at George AFB flash through the skies over California’s San 
Bernardino mountains and the Owens Valley. F-100C is fighter 
bomber version, can carry atomic weapons and a variety of external 
stores. Derived from basic F-100 series design, the C version is little 


different from its older brothers. It has provision for in-flight refuel 


ing, can carry external fuel and has new avionic gear for bombing 
Powerplant is a Pratt & Whitney J57 turbojet rated at better than 
10,000 Ib. thrust. 





AIR TRANSPORT 





Transport Specialists Discuss Problems 


More than 500 engineers attend turbine-power meet- 


ing; Lowen says jets will fit into traffic network. 


Calif.—The third Na 


Air ‘Transport 


San 
tional 


Diego, 
l'urbine-Powered 
tation Meeting of the Institute of 
\cronautical Sciences pinpointed a 
wide variety of operational aspects and 
problems associated with the com 
mercial jet era. More than 500 engi- 
neers attended the three-day 

Papers given at the meeting touched 
on design, testing, operations and air 
transportation in general. 

Charles J. Lowen, CAA adminis- 
trator, outlined a paper on certification 
ind operational aspects of turbine 
transport planning. It was delivered 
by W. H. Weeks, chief of CAA’s air- 
craft enginecring division 

There was reason to believe that the 
new jets will fit into the improved 
trafic control network, “which we 
will have operating by 1958,” with a 
minimum of difficulty, Lowen’s report 
said. 

He added that one phase of great 
importance to safety is the training of 
pilots to fly the jets. There is 
some hope that the instrumentation of 
the jets will be simpler than in today’s 
uircraft, and that the new planes will 
be at least as easv to fly. 

Because of the tremendous cost of 
flving the new jets for training pur- 
poses, much of the pilot training prob 
tbly will be accomplished in simulators 
He revealed that CAA is studving this 
ispect to see how much pilot training 
must be given through actual flight, 
ind how much by of realistic 
simulators. 


sessions. 


new 


means 


Reverse Thrust Devices 


Until experience is gained with re 
verse thrust devices, it is expected that 
runway lengths will be required which 
are adequate for stopping with brakes 
alone. Most of the new transports are ex 
pected to have some kind of reverse 
thrust device and it may be possible to 
eventually regard these devices as being 
in the same category as reversing pro- 
pellers on present-day planes, Lowen 
said. 

Maximum gross weights of the new 
jets will be double anvthing fiving 
today in civil aviation, Lowen declared. 
For long-range operations, about half 
of the gross weight will consist of fuel. 
This fact, he said, puts new emphasis 
on the need, in case of emergency, to 
dump fuel safely and rapidly. The pro- 


38 


jected new jets, taking off at maximum 
weight, must be lightened by as much 
is 100,000 Ib. before they can touch 
down at their landing weight. 
Progress has been made in reducing 
fuel consumption through improved 
engine design but problems associated 
with traffic delays and holding at low 
altitudes will be than with 
piston engine aircraft, Lowen pointed 
out, that “we may have to 
change our ipproach to the 
amount of reserve fuel 
said that CAA is taking a hard look 
to determine whether current re 
serve requirements ar¢ idequate for 
long-range piston cngine operations 
Lowen revealed that CAA is working 
on the certification of the Bocing 707, 
Douglas DC-8S, Convair 880, de Havil- 
land Comet IV, and Snease Caravelle 
in the jet category, and on the Lock 
heed Electra, Fokker | Bristol 
Britannia, the new Vickers Viscount 
series, and the Vanguard 950 in the 


turboprop categor 


more severe 
saving 
present 
carried.” He 


now 


J47 Experience 


Emphasizing reliabilit nd operat 
ing economy, design features of the 
CJ-805, commercial version of the J79 
outlined in a 
paper presented by R. L. Carter and 
Neil Burgess, managers of the CJ-S05 
ind J79 projects, respectively, for the 
General Electric Co. 

Major experience obtained from the 
J47 engine and other General Electric 
turbojets has influenced thinking in 
the design of the CJ-805, it was pointed 
out. 

Highlights of th¢ 
gine’s makeup were divided into thes« 
major component arcas: 


turbojet cngine, wer 


commercial cn 





IAS Coverage 


Irving Stone and Richard Sweeney, 
members of the Aviation Week Los An- 
geles Bureau, covered the three-day meet- 
ing of the Institute of the Aeronautical 
Sciences on the various aspects and prob- 
lems facing air transportation with the 
advent of Aviation 
Week’s reporters digested dozens of pa- 
pers submitted by experts, interviewed 
many, in preparing the story on these 


turbine-power. 


pages. 











e Front frame. Continucd use of mag 
nesium on this component is well justi 
All GE-designed engines to date 
magnesium alloy for 
and the alloy has 
Corrosion has 
small 


fied. 
have used a cast 
the front frame 
proven very satisfactory 
been a minor problem, and 
castings do not present a fire hazard 

Anti-icing of the inlet 
ind support struts, 
discharge air in the hollow portions of 
units, will be continued in the 
commercial engine. Also, inlet guide 
vanes will be constructed of stecl to 
withstand hailstone effects 

Mounting of accessorics on the bot 
tom of the casing, 
of on the nose pad, is 
tually mandatory for the 
engine. This will eliminate possibility 
of foreign object damage and hazard 
of fuel or oil leaks which could enter 
the compressor. 
e Compressor section. Stccl 
tion will be used in the 
rotor, stator blading, wheels and casings 
It is felt that the steel design can be 
used with attractively low weight 

Shrouding only the early stag« 
the stator and keeping the later 
unshrouded will provide a 


guide vanes 


using COMpressor 


these 


compressor instead 
considered Vil 


COMMMCcTC! i] 


constru 


COMPTC sh 


good 


promusc between COM pressor perto I 


nee requirements and resistan 
cvere foreign 

Experience with the J47 has 
that the fabricated blade has 
greater resistance than the forged bla 
iking free of the 

ising in the event of serious foreign 

object damage. For this this 
type of steel blade would be advisabk 
for maximum safety on a commercial 
engine. Also, the fabricated blade costs 
considerably less. 

Che horizontal split line will also be 
used on the compressor casing in the 
commercial engine, to promote quick 
inspection without complete disassem 
bly of the engine. 
© Compressor rear frame. Because of 
the high pressure ratio required for a 
commercial engine, it is mandatory that 
this section be steel. 

e Combustion section. It is felt that 
the individual can-type construction, 
as opposed to the annular type com- 
bustion system, provides reliability at 
lower cost and less weight. 

e Turbine section. New materials have 
been developed which make it com- 
pletely practical to construct turbine 
wheels of a single material. ‘This 
makeup, it is believed, will be fully con- 
sistent with commercial requirements of 


object damage 
shown 


Tite h 


rainst bre compressor 


reason, 
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high reliability, low 
¢ Control system. 
cxperiencc clectronic 
trol or the hydro-mechanical tvpe of 
control system could be used, permit 
ting basis of the re 
particular 
lor unaugmented engines for subsonic 
ipphication, the hydro-mechanical ap- 
proach is believed to represent the best 
answer at this time. 


cost and low weight. 
According to Gl 


either the con- 


sclection on the 


quirement for the engine. 


707 Test Experience 


light test experience in the devel- 
opment of the Boeing 707 was outlined 
by A. M. ‘“Tex’’ Johnston, chief of the 
company’s flight test section. 

During high speed flutter investiga- 
tion flights were satisfactorily 
made up to a comparatively high Mach 
number. On a subsequent flight, the 
ywevious flight maximum Mach num- 
exceeded by .01, and instanth 
rudder flutter encountered 
with vibration sufficient to rip the flight 
engineer's panel from its mounting. Dc 
celeration of the plane terminated the 
flutter 

This flutter was found 
the result of the unpredicted charac 
teristics of a mechanical stability tab 
used in the directional axis, Johnston 
iid, and the condition was remedied 

\t the present time, under all load 
ind CG conditions, the plane is flutter 
free up to Mach .95, he reported. 

Operational highlights of the French 
Caravelle jet transport were brought out 
talk bv Claude J 
levssier, North American representative 
ot Sncasc 

Vhe Caravelle 02, second prototyp« 
built in the is due to arrive in 
this country for a tour starting May 1, 
1957, at Miami. First production Cara 
velle is due to fly before the end of 
1957 

levssicr revealed that flight testing 
vith the Caravelle 01 revealed that 
the minimum drag cocfhicient is actu 
ally 8% lower than estimated up to 


Mach .75. 


several 


1 
i 
ber Was 


CV CTC Was 


modc to be 


in an unscheduled 


series, 


Single Engine Characteristics 


Referring to the location of the jet 
engines on the side of the fuselage 
ibout halfwav between the and 
the tail, that fear ex 
pressed about the plane’s permissable 
CC unfounded because the 
CG position can be varied between 
25% to 36.5% of the mean acrody- 
chord. 

Flving the twin-engine Caravelle on 
a single engine is like flving a single 
engine plane, he said. With all tanks 
full, the plane can be taken off on only 
one engine from the usual ‘Toulouse 
runway at a gross of 73,000 Ib., flown 
and landed. 

Location of the jet nacelles nine feet 
above the ground eliminates the danget 


wing 


levssier said 


> travel is 


namic 
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Twin-Rotor Helicopter to BEA 


Bristol 173 twin engine, twin rotor helicopter carries colors and markings of British 
European Airways for delivery to the line. First multi-engine helicopter to be delivered 
to an airline, the 173 will be given handling trials which will last several weeks. Type 173 
is one of two prototypes built by Bristol to test the twin-engine tandem rotor confhgura 


tion (AW July 30, p. 35). Powerplants are two 520 bhp. 


of intaking foreign material from the 
runway. 

Some fatigue cracks developed in the 
skin on the lower part of the fin. ‘This 
has been remedied by conventional 
treatment, primarily by the installa 
tion of more stringers 

On one occasion the flaps would not 
retract, Tevssier said, because the tight 
fit of the actuator’s screw did not allow 
for flexure of the wing. On another 
flight control jacks were 
cold. but they 
heated 


occasion the 
half seized bv the now 
irc thermostatically 

levssier reported that there has been 
no reaction whatsoever about nois¢ 
from the public or airport attendants 
it or near Orlv or Algiers. Climbing 
speed on two engines reduces to a 
few seconds the critical period of un 
avoidable annovancc 

The most striking thing Capital Air 
lines noticed about operating turbin« 
powered transports 1s their simplicity 
of operation and maintenance, 
ing to J. B. Franklin, vice president of 
Capital, in his paper delivered to the 


meeting. 


accord 


Flight Crew Reaction 

He said Capital’s experience has 
been that this is the first time “prog 
ress has manifested itself in simplicity 
rather than added complexity, in econ 
omy rather than added expense, in rc 
liability rather than greater sensitivity 
to malfunction.” 

He also praised the quictness of the 
Vicker Viscounts Capital operates, 
saving that “in an age where every new 
aircraft makes 


more noise and brings 


Alvin Leonides piston engines. 


the outraged cri of citizen group 


| 
every airport, th« 


ided changc TO 


from miles around 
Viscount 
the better.” 

l'light crew reaction to the plane ha 
universally favorabk Franklin 
checkouts 


ground school 


marks a de 


been 
iccomplished I 
two weck 10 to 15 In 
dual flight and 14 hr. observation of 
handling, “no more 


said, with 


cn route 
than required for upgrading from 
DC-4 to a Constellation 

In maintenance, Capital has 
that “vou can literally maintain a Roll 
Rovee Dart engine in white shirt 
Cleanliness is inherent. On the other 
thoroughh 


cngine 


found 


hand, mechanics must be 
checked out on turbine principles, must 
precision in cleaning 


iddition, ex 


use watchmaker 
ind assembling Darts. In 
that 
simulated on the 


pericnce has shown some engin 
difficulties cannot be 
ground, that a flight at speed and alti 
ind readings on all 


natur¢ 


tude are necessar\ 


gages recorded to indicate the 
ind tvpe of engine troubles 

In cash outlays, nine passengers pay 
the direct cost of a Viscount trip. With 
load factor 
which 


farc 


included, a 50 
company, 


all costs 
breaks even for the 
last vear had an 
of $18.49 

He said the line expects Viscount 
costs to remain stable, with engine over 
hauls increased from the present 1,400 
hr. to 2,000 hr. and a slight increase in 
material costs for lircraft 
md engines to be offset by increasing 
labor efficiency 

Speaking of Capital’s purchase of 
the de Havilland Comet IV and IVA 


ivcrag¢ 


passenger 


overhaul of 


39 





the Cl 
was firmed when the com 


nsports, Franklin said 
ion to buy 


inalyzed il] factors peculiar to its 


pany 
| I 


short-haul operations and delivery dates 


of all tvpes of jet transports 

Franklin said Capital feels that the 
felt with the 
will 


SCTV ICC 


Sani experiences is WCTC 
Viscount introduction 
prevail when the Co 


n two vears—ahead of 


into service 
nets enter 
American jects 


ind at the same time as American-made 
turboprops 


Experiences im an 
out certain 


ogram to 


test 
turbine 


iccelerated 
prove 
ngine and propeller combinations, 
planned for use in operational turbo 
prop transports now in production for 
the Air Force, were related by Maj 
Gen. Brooke E. Allen, commander of 
the Continental Division of the Mihi 
Air ‘Transport Service 

lest program began in January, 1955, 
vith two Convair CV340s fitted with 
\llison YT-56-A3 engines of 3,250 hp 
This en 


tary 


nd Aeroproducts propellers 


gine-airframe combination is known as 
YC-131C 
\llison engine will be used in the Lock 
Electra.) 


\ commercial version of the 


heed 


Test Program 


Operating around the clock, seven 
week, the two YC-131Cs pcr- 
formed “nobly” for 3,332 hr., 
to Allen, and the 
pleted ix weeks ahead of schedulc 
prototypes, initialh 
test articles. As a re 
program, the time be 


davs t 
iccording 
program was com 

Engines wer 
procured as 50-h1 
ult of the test 
tween overhaul was boosted to 200 hrs 
\llen predicted that by the time the 
production engine gets into full opera- 
tional use, the ‘TBO should be at least 
1,000 hr. The TBO of the Acroprod 
ucts propeller, he uid, 
initial 150 hr 
1,000 hr. Over 6,600 flight hours were 
wcumulated on \croproducts 
propellers. Experience with the props 
was most gratifying In everv respect, ac 
ording to Allen 

In September, 1955, two modified 
KC-97Gs retrofitted with Pratt & Whit 
ney T-34-P5 turboprop engines 
Curtiss 735 
entered — the [his 
engine-airframe combination is known 
is the YC-97J, and represented the 
primary engine-propeller combination 
planned for the Douglas C-133A, Allen 
said. 

In March, 1956, two modified Lock- 
heed Super-Connie C-121Cs fitted with 
P&W ‘T-34-P6 and standard 
turbomatic propellers entered the test 
ing program. ‘This airframe-engine 
combination, known as the YC-121F, 
represented a possible alternate engine 
propeller combination for the Douglas 
Cor. 

About 12,000 flight hours have been 
accumulated on the ‘T-34 engine, Allen 


Was incre ised 


from an progressively to 


seven 


and 


scries turboelectric pro 


pellers program. 


engines 


40 


hort time of 
between 


iid, and im the relativeh 


the program the time Ove! 


haul has been advanced from an initial 
150 hr. to 600 hr. Four 
engines have been authorized to go to 
750 hr. By the time the C-133A goes 
into operational service next vear, 1S 
expected that the TBO will go to 1,000 
hr is a result of the test 


Alle n 


conservative 


program 


S uid 


Propeller Picture 


On the propeller 
\llen said 
Certainly, as into the 6,00 
hp. engine, we expected propeller prob 
We 
obvioush the 
propeller depends on the 
concurrent development of a_ reliable 
With the 
level of 
challenge 


of the pi 


} 
“ oT 


lems were not disappointed 
success of the turbin 


powerp! int 


ind reliable propeller 
it its 


distinct 


engine 
turbine current 
dependability, a 
offered the propeller industry to com 
plete the “* 

With a typical, modern turbojet en 
of the jet 
into 


cngine 


cvcle 


rine, about | of the energ. 


leaving the mverted 


radiated away, a 


nozzk 


whi h l 


nose cnergy, 


Alan Pr 

raft researcher on sound and fat 

If the total energy of the jet en 
equiy ilent to 10,000 hp this m« 
ibout equal to that of 


drills, Pe 


ding to 


of nose, 


An hp 
750,000 pneumatic road 
told AviaTion WEEK 

W hik 1 cood deal f theorct 

ork has been done on 
fatigue failure due to ject 
fatigue life of structure under 

onditions of enginc operation 1 t 
inpredictabk Powell ndi ited Nh 
xperimental vork ha 


probl 
efflux 


to provid the vital inf 
tial. to the 
failure attributable to jet exh 


been 


proper assessincent o 
There has on 
econdary damage of an 

in the vicinity of jet exhaust 
fluctuating pressures caus 
stream. ‘These secondar 

not been crucial to the itt 
But it is the 
this doesn’t become 
the future with the addition 
powcr jects with the more inter 
sure fluctuations from th 
Powell 


plane designer 


to imsure¢ 


cautioned. 


CAA Details Fiscal 1957 Plans 


For 26 New Long-Range Radars 


Washington—Plans for expanded tra 
dar control of air trafic throughout the 
U.S. and the wide-spread installation 
of more airwavs facilities during Fisca! 
ck by Civil 


Charles Lo 


1957 were announced last w 
Acronautics Administrator 
wen. 

Lowen also outlined a traffic-contro] 


New York 


includes closed-circuit television, multi 


program for tlic irea which 
ple airways and holding areas, increased 
communications channels and stand-by 
long-range radar 

The over-all program « 
tallation of long-range radar in 26 loca 
throughout the country. Radar 
Norfolk should be commis 
end of the week and, in 
Chicago, no later than Nov. 30. At 
present, only New York and Washing 
ton are equipped with long-range radar 

Closed-circuit television, now under 
going tests, will be used to “hand-off” 
ur trafhe from New York air route traf 
fic control center to approach control 
towers at LaGuardia, Idlewild and New 
ark. The center’s six long-range screens 
will be telecast to the towers to provide 
positive identification of aircraft in 
switching traffic control from the center 
to the towers. 

The expanded system in the New 
York area, presaging plans for other ma 
jor centers, includes two and _ possibly 
three inbound Victory airways from Al 
lentown, two Philadel 


ills for the in 


tions 
units in 


sioned by the 


inbound from 


Congcstion at the present tim 
urways. R 


} +} 


phia 
inbound 
dar departure control has 
flow of outbound trafhe 

Immediate plans call for dual holding 
ireas for Idlewild and LaGuardia and 
one in Newark. The FPS-8 long-rang 
radar units will be equipped with du 
channels for stand-by use in 
equipment failure. Additional t1 iffic 
formation will be piped into the center 
i Na radar at Atlan 
tic City. 

Vhirteen 
channels will be installed in the center 
l'arget date for completion of the s\ 
tem is Sept. 17. A radar room for New 
irk control tower is scheduled to b 
completed on Nov. 1 when a dual hold 
ing area will be established for Newark 
\irport 

Lowen said the Fiscal 1957 program 
will include the introduction of airport 
control towers at 17 airports. A total of 
19 localities will receive high-intensit 
approach lighting, and 82 airports will 
he equipped with VOR 

Airport surveillance radar will be es 
tablished at Miami and Colorado 
Springs. A new air route traffic control 
center at Phoenix, Arizona, will be es 
tablished to cover certain areas now 
handled by the Albuquerque, FE] Paso 
ind Los Angeles centers. 

Additional frequencies for air-ground 
ommunications will be provided at 34 


concentrated on 


Case 


Cas 


from long-range 


direct communication 
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irports 


l.quipment tol 


broadcasting will be 


automatic 
ither installed 
16 locations 
Albuquerque, Atlanta, Boston, Buf 
Cleveland, Denver, Detroit, E] 
Fort Worth, Houston, Indianapo 
Jacksonville, Kansas City (Mo.), Los 
Angeles, Memphis, Miami, New Or 
leans, Oakland, Phoenix, Pittsburgh, St 
Louis, Salt Lake City, San Antonio, 
Seattle, Spokane and New York 


‘Bogus’ Parts Curbs 
ryve 
lightened by CAB 

Washington—Alarmed bv the increas 
ing usc uninspected) air- 
plane parts and the resultant threat to 
r safety, the Civil Aeronautics Admin 
istration has renewed its efforts to curb 
their manufacture and distribution. 

\ CAA spokesman said some 125 
manufacturers have failed to comph 
with a Civil Air Regulation adopted in 
August, 1955, to stem the flow of 
cond-ratc lo offset this non 

mpliance, it has issued an Aviation 
Safety Release designed to reinforc« 
present restrictions by penalizing. the 
purchasers and/or users of the parts 

The new rules that the in- 
stallation of unapproved parts “may be 
grounds for revocation or 
iir-worthiness certificates.” It 
idds that, if a replacement or modifica 
tion part is not identified and is in 
stalled in an aircraft, the plane is not 
cligible for an airworthiness certificate 
until each part is substantiated by the 
owner or installer 

he original regulation requires a sys- 
tem for the approval, identification and 
inspection of parts that are “fabricated 
by persons, other than the prime manu- 
facturer” and sold through normal trade 
channels 
While about 25 of the 125 manufac- 
urers have established inspection svs 
ms approved by the CAA, the agency 
is still working with 
manufacturers who have vet to establish 


” Se bogus” 


parts 


rcle ISC 


suspension, 
denial of 


‘ 


1 large number of 


ithorized inspection procedures 

lo protect aircraft operators, the re- 
four guides as an aid in 
parts are approved 


includes 
dcctermining whether 
The iT¢ 
Parts produced by the prime manu- 
turer without an 
!] carry Approval 
56, until 


d 


There 


inspection system 
lag, Form ACA 


in inspection system 1s ap- 


ifter, the manufacturer’s ship 
will SCTVC as 
that parts are approved. 
produced by manufacturers 
holder of basic type 
ign will be with an Ap 
val ‘Tag establishment of 
1 approved inspection system, parts 
will be stamped with the svmbol CAA 
PMA in lieu of the Approval Tag. 


ng ticket or invoice 
lence 
Parts 
ther than the 
carmarked 


Upon the 


AVIATION WEEK, August 27, 1956 


CAB Approves Fares ‘Tentatively 


Washington—New North 


th 
ppre 
‘PI 


and 


go into effect, but rt also pro 


d itc 
with 


concerned 


fares proposed by 
the International Au 
Cannes conferenc¢ 
reluctant, tentative 
Civil Aeronautics Board 
Phe CAB approved the n first-cla 
tournst fares for a vear from the 
the 
posed discussions on fare policy 
other governments directly 
with North Atlantic fares 
Ihe Board said fare discussions on 
the governmental level are needed to 
promote mutual understanding on in 
ternational rate-making policy. The dis 
cussions would be aimed towards estab 
lishing a basis on which IATA airlines 
would be able to reach agreements that 
would help eliminate North Atlantic 
fare problems 

Ihe CAB strongly recommended that 
held in time to allow re 
consideration of the North Atlantic 
structure before the 1957 summer 
Its approval of the new 
after 


discussions be 


fare 
season begins 
IATA fares is subject to review 
the proposed discussions 

Ihe North Atlantic fare problem 
came to a head early this year when 
the CAB set a Sept. 30 limit on its 
ipproval of the North Atlantic farc 
structure IATA carriers called an 
emergency trafic meeting in Cannes at 
the end of May to find a fare formula 
that the CAB approve bevond 
September 

Before the CAB told the 
carriers it favored, among other things, 
higher seating densities and lower fares 
in tourist service, cancellation of a 10‘ 
increase in first-class fares and applica- 


would 


mecting, 


f subcharees for 
dation 
mont 

IATA 
ne ctu! 
lant 1 comprom 

posals ind ld I 

Basic change 
cursion fare cftcct 
third-class, low-f 
\pril | 
charges for sleeper 

tion of the 10 
on April 1, 1957 
The CAB views 

mixed emotions 
third-class service in 
Board bec 


scating 


1958 


il to ima 
curate a 1958 
ipproved by the juse it 


} 


based on higher density and 


lower fares without damage to the over 
il! level of airline revenues 


The CAB criticized the 


iot revising standards 


iricrs fo 
ind far 
1S-month 


scating 
levels for tourist service in the 
i third-class 


especial] in the 


service is in 
light of 
overall level of reve 
expected will result 
elimination of both first-clas 


ounts.’ 


period befor« 
ugurated 

the increase in the 
nues which it is 
from the 
ind tourist class off-season 


Previous CAB 


is no 


disc 
opinion that a 15-day 
excursion fare inswer to the prob 
lem was repeated, and the Board sai 


This failure to acc 


revision in the 


ymplish ny 
diatc tourist 
structure, as an initial step toward reali 
zation of the tvpe of service 
be introduced \pril 1, 1958, indicates 
i fundamental deficiency which, if not 
resolved, mav restrict unnecessarily the 
proper development of the North At 
lantic travel market.” 


mim 
class fare 


iwreed to 


Cessna Starts 620 Flight Tests 


Intensive flight test program on new Cessna four-engine pressurized business transport 


began recently at Wichita, Kan. 
GS0526-A engines. 


the plane’s AiResearch gas turbine cabin pressurization unit 


Model 620 is powered by four 320-hp. Continental 
Ihe circular exit just above the horizontal stabilizer is the exhaust for 


Cessna plans to announce 


production plans, delivery dates and official price for the 620 on or about Oct. 1. 





PRESENT Northeast Airlines fleet of Convair 240s (above), DC-3s and two leased aircraft won’t help much in competing for Florida 
trafic under the airline’s new route award. DC-6B deliveries will begin next year, however, and Northeast meanwhile will fill the gap 


by leasing more and bigger planes. 


Northeast, Leasing to Fill Gap, 
Predicts End of Subsidy in Year 


By Glenn Garrison 


Boston—Northeast Airlines hopes to 
operating to Florida late this 
early in 1957, and expects to 
subsidy-free after a full vear 
new, lush route. The carrier 
recently became the third airline in the 
Miami market when Civil Aeronautics 
Board decided the New York-Florida 
Case (AW Aug. 20, p. 38). 

Leased equipment will fill the gap 
until Northeast’s DC-6Bs are delivered, 
the airline’s president, George E. 
Gardner, told Aviation WEEK. Ne- 
gotiations are under way for leasing five 
planes from other airlines, cither 
DC-6Bs or 749 Constellations. 


CcYIN 
Car OF 
} 
WCOTNIC 


on its 


SMITH CW-20T modified C-46 serves Northeast Airlines on Boston-Burlington-Montreal 
run. Northeast leases the 40-passenger CW-20T from L. B. Smith Aircraft Corporation of 


Three of order 
f ten of the Dougla 
livered by next March, the 
June through September, Gardnet 
He thinks the DC-6B 
fectively with the D¢ md Super 
Constellations of Eastern Air Lines and 
National Airlines, despite the speed dif 
ferential. Furthermore, the DC-6Bs can 
operate into some Northeast stations 
where the DC-7s LaGuardia, 
for example. 
Additional 


Northeast pre cit 
raft will be de 

thers during 
said 


\ il] compct¢ ct 


ould not 


two DC-6Bs _ probably 
will be ordered from Douglas in the 
near future, Gardner said, for use in 
Philadelphia and Baltimore service. 
Ihe Northeast president isn’t wor- 
ricd about prospects of being a lat 


we 


Miami, may acquire several more of the planes under similar agreement. 


42 


tarter with 

Miami market, either 
very dates of jet 

Northeast will order are likely to b« 
lose behind the introduction of | 
ern’s and National’s jets that no |] 


int ig¢ 


jetliner 


equipine nt 


range ompcetitive  disad\ 


Crist 


On thi Gardner said, North 


Dasis 


cast waited until “we could be sure 


had this run before we committed our- 
sclves” to 

Financial provisions have 
iccording to Gardner, for 
ment on five jets to put Northeast in 
the market by 1960. No decision has 
been made as to whose jcts Northeast 
vill buv, but Gardner inclines toward 
the smaller aircraft such as the Convair 
S80 or Douglas DC-9 for the Florida 


ict orders 
been made, 


down pa\ 


route. 

Northeast 
iircraft, Gardner said, and 
interested in the Comet IV 
d good deal ‘a 

Ihe airline’s tentative timetable of 
operations over its new routes calls for 
New England-Washington 
around Noy. 15 with the schedules 
overflying New York. Philadelphia and 
Baltimore will be tied in with this serv- 
ice later. The first Miami schedules, 
expected sometime between Dec. | and 
Feb. 1, will serve Boston, and New 
York-Miami service will follow 

When service to Tampa and Jack 
sonville is established, the flights will 
turn around at ‘Tampa. 

New York-Washington service, and 
additional schedules from New England 
points, will round out the pattern of 
Northeast’s new 

Moving into the big leaguc 
mean great facilities and personnel cx- 


ilso has looked at British 
might be 
“if we got 


service 


services 
will 
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rdaimeg to Gardn 

crowded into tl 
temporaril 
cheduled 

\ Northeast 

aa to ti 


tation 


Britannia Begins 


Tour of Continent 


San Diego—| the ft 
B 


its 
( h 1\ 


doubk 


nel il 
1] 
vill 

k personnel f 


tinates 
ibably will pel itc more 7 
m the New York-Florid t itenti 
previously planned Riders in the Br 
id of coach flights at night onh 
the Tl lorida 


lul S ma 


Hl px 
itannia ville 
Whispering Giant irc the 
davtinnc¢ f the Bristol sales pitch. In th 
be split 50-50 between mecting for press and airline repres 
ind first accommodation tives in New York, Masefield said 
irtheast know nothing We are her 
the sudden rise in the airline’s 
which preceded announcement of 


New York-Florida 
\cronautics 
Ing the 
can be 

i'xchange 

Gardner 


& by 


scason, 


) 


class 


officials to show vo th 


ironmongcerv. You can scc it 
feel it and vou can ride in It 
decision of the piece of paper.” 

Board, Gardner said Phe 
hope that “there’s no 
discredited” by a Secu 
Commission 


transcontinental ) 
from New York to San 
cl cight hours 


In ck 


lim 
course around 
Rocky Mountain 
stander truc air speed of 307 kt 
at ipproved the ne CAB policy ot ive been somewhat higher bu 
nouncing decisions as thev are mad fact that the flight began at 
oid leakag« mum take-off gross weight of 
SEC started an investigation of trans ll 400 mph 
tions of Northeast airlines stock as claimed for the airplane 
it saw the unusual activity in the The plane w 
ne’s shares which started August 3 rossing by 
CAB voted Aug. 10 to ask the SEC Corporation crew headed by Cay 
ok into the Northeast stock situa- bert Meagher. Capt. Wilmer Reed 
t but SEC w Iready at work on it, holm, eastern assistant superintendent 
whether flving operations of American Airling 
ipulation involved when — rode in front to check the British 
ral points after ut on United ites trafh pl 
York-Florida route The BOAC 
point-to-point fiving on n mt 
that includes New York, San Diego, Lo 
Angek Vancouver, San Francisco 
Denver, Miami, Ottawa and Montreal 
Demonstration flights are being han- 
dled by a Bristol crew headed b Cap 
tain A. J. Pegg, chicf test pilot 


Investig iitcring 
called Northeast an inn r the 


Spegds in exccss Of 


piloted d irl 
British Overseas 


; 


determine there was 


crew is handling 


SEC 
whether there were any irregu- 
in trading of Northeast stock on 
or afte 
he iv\ 


»? 


months befor« 


financing needed for 


expansion program has 
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CAB Approves Initial 
No-Show Plan Phase 


n De 
decid the per 
t ; still needed and whether 
it should go into effect on February | 
Ihe CAB will withhold it 


} } 
the plan until these decisions are 


pprov il of 


mad 


Local-Airline Pattern 
To Get CAB Review 
Washington—Civil Act 
vill launch Crit 
r¢ within the 
pleteh review the | 
pattern in the U.S 
The CAB will 1 local air 
patt rm through a cri of route 
( that will 
Ne rthe ist : 
ern area, the S 
Kansas-Oklah 
ach 
tions for 


it Cases 


in the 


Southeast 


lirlines 
In 
CAB ha 
] 1. 
reac 


\rc Investi 


ing local air servi 
South Dakota, Nebras} 
nesota, Wisconsin and 
Ihe Pacific Northwest Local Servi 
Investigation includes service in Wash 
ington, Oregon, Idaho and Montana 
the Great Lakes Area case covers servi 
to points in state round the Great 


Lak 


Min 








WEDS VALSUS 


PMOL SUMULLATOR 


Providing a flight table which can be 
continuously oriented in space with re- 
spect to 3 mutually-perpendicular refer- 
ence axes, the CTI Three-Axis Flight 
Simulator can be programmed directly 
from the output of a computer. Operating 
smoothly with no gearing, the instrument 
accepts independent voltage signals in 


Linearity 
Servo Accuracy 


Inertia Load Limit for Flight Table 
Equipment Test Volume, cylindrical 


each of the 3 axes and converts these an- 
alogs into a position corresponding to the 
defined space vector. 

By thus reproducing the conditions of an 
actual high-performance aircraft or mis- 
sile in flight, the unit expands the capa- 
bilities of any testing laboratory. Write 
for your copy of the descriptive brochure. 


SPECIFICATIONS 


Roll Acceleration, approx max 
Pitch Acceleration, opprox max 
Yow Acceleration, approx max 
Roll Velocity, approx max 

Pitch Velocity, approx max 

Yaw Velocity, approx mox 

Roll Displacement, max 

Pitch and Yaw Displacements, max 
Signal Sensitivity 


40,000 deg/sec? 
20,000 deg/sec? 
8,000 deg/sec? 
250 deg/sec 
150 deg/sec 
125 deg/sec 
+120 deg 
+90 deg 
1.8 deg/voit 
0.1% 
+0.5 deg 
3 Ib-in.-sec? 
17-in. diam by 13 in. 


COLOR TELEVISION INCORPORATED 


SAN CARLOS 6, CALIFORNIA 





Two New Routes 
Awarded to Central 


Washington—Central Airlines 
ceived new Denver-Oklahoma Citv and 
Amarillo-Wichita routes in the Civil 
\cronautics Board decision on the 
Liberal Service Case 

Ihe ruling gave Central these two 
routes for a three-vear trial period 
@ Denver to Oklahoma City via Colo- 
rado Springs and Lamar, Colo.; Guy 
mon, Okla.; Liberal, Kan., and Enid, 
Okla 
¢ Amarillo, Texas, to Wichita, Kan., 
via Borger, ‘Texas; Guymon, Okla., and 
Liberal, Kan 

Central was chosen over Frontier Ain 
lines for the Denver-Oklahoma City 
route because the route fits into Cen 
tral’s system better and because the cost 
of subsidy support for Frontier's pro 
posed service would be higher. ‘The 
CAB decided to let Central experiment 
with the route on the basis of on 
round trip a day 

The Board estimated that the ai 
line’s break-even need for the new ser 
ices would be close to $200,000 and 
said imerease im subsidy is justified bi 
the area’s need for local air service 

\ second factor in the CAB’s deci 
on to chose Central for the route was 
the fact that the airline carries less pas 
scnger trafic than anv other local ai 
line. ‘The Board said the new routes will 
strengthen the carrier's svstem and bring 
it more into line with the systems of 
other local service carricrs. 


Shortlines 


Air France has added a third weekly 
ice between Paris and Tokvo via 
rankfurt. Prague also has been added 
to the airline’s Paris-Hong Kong servic« 





P Trans World Airlines, United Ai 
Lines and American Airlines have asked 
the Civil Aeronautics Board for permis 
ion to continue using the $80 transcon 
tincntal excursion fare. Present author 
ity expires next month. TWA says it 
yast-to-coast tourist trafhe imecreased 
55% in the second quarter of 1956 as 
compared with the same 19 


f 
c 


5 period 
ind that a large share of the increase 
can be credited to the $80 fare 


> Braniff Airways will call its new 
DC-7C the El Dorado and place the 
equipment in service on Oct. 20 over its 
lexas-New York route. The FE] Dorado 
will have Bendix airborne radar and 
will be operated in combination class 
with seats for 28 first-class and 45 


tourist passengers. 


> British Overseas Airways Corp. added 
» twelfth weekly flight to West Afric 
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AIRLINE OBSERVER 


P lirst flight of the Douglas DC-8 jet transport is scheduled for March, 
1958. Certification date is projected for October 1959 but Douglas will try 
to advance the date to August of that vear 


> National Airlines schedule was thrown into confusion, as a result of a 
threatened strike by company pilots that had been scheduled for August 17. 
Although the pilots failed to follow through on the announced action, 
National already had furloughed employes and slowed operations to a virtual 
standstill. Flights were gradually reinstated during the following five days, 
and operations were scheduled to return to normal by late last week. Only the 
Capital-National interchange and the New York-Norfolk shuttles operated 
on an uninterrupted basis during the Aug. 17-Aug. 23 period. 


> General Electric’s CJ-805, commercial version of the company’s J79 
turbojet engine, will carry a price tag of $125,000. Engine will powe: 


Convair’s 880 Golden Arrow transport. 


> Capital Airlines has replaced its mobile electric starters at Pittsburgh with 
underground cable units drawing on terminal-building power sources. The 
Lincoln starting units for Capital Viscounts contain a 1,500 amp. generator 
that produces 31 volts through a 150-ft. cable laid beneath the ramp. Three 
units are in operation at the Greater Pittsburgh Airport. The airline also 
plans to make the switch at other major airports. 


© Bocing’s 707 
model thrust reverser in October. The tests will collect data for 
into the design. of production model reversers 


jet transport prototype will begin flight testing an earh 
integration 


> Civil Acronautics Board this week is resuming its investigation of the 
United Air Lines DC-4 accident at Medicine Bow, Wvyo., last October. 
Investigators A. B. Hallman and Frank ‘Taylor have returned to the accident 
scene to finish the investigation that had to be suspended last November 
because of snow and ice in the area. 


© American Airlines has raised its retirement age for emploves under a new 
pension plan. ‘The program has sect 68 as the normal retirement age; retire 
ment at 70 is mandatorv. Previously, the retirement age for males was set 


at 65: for females at 60 


> International Civil Aviation Organization is studying air-traffic-control 
services at Southwest Asia airports during a ten-day conference in Bangkok. 
Under discussion are plans to implement airport control systems that will 
conform with procedures adopted by the ICAO Air Navigation Conference 
at Melbourne in 1953. 


P Survey conducted by Pan American-Grace Airways shows that airport 
redesigning or runway extension to meet jet requirements are under way at 
South Amcrican airports in Quito and Guayaquil, Ecuador; Cali, ¢ olombia 
l'alara, Peru, and Santiago, Chile 


P Scheduled airlines lack of interest in previous cases has led the Civil 
Acronautics Board to ease procedural requirements for small Canadian 
carriers applying for foreign ait-carrier permits to operate casual, occasional 
and infrequent service with small aircraft across the Canadian-U.S. and 
Canadian-Alaskan_ borders. 


P Jct transports now under design will be fitted with conventional 65-lb 
flares in accordance with Civil Air Regulations. ‘The last flare drop in U. $ 
transport operations was made in January, 1947, when two were used by a 
DC-3 in landing. 


> Navigation Panel of Air Coordinating Committee has completed its stud- 
ies of the Tacan/VOR-DME dispute to meet its deadline date of August 
20. Nav Panel's report, together with its recommendations for a common 
airways system, now goes to top-level ACC officials where a final decision on 
the long-debated issue will be made. New target date for a decision is Thurs- 
day. 

















. . . 
Airline Traffic — Second Quarter 1956 
Revenue | Per Cent 
Revenue Passenger Load , Total Revenue to 
Passengers Miles Factor i Express Freight Reve..ue Available 


(000) Ton-Miles Ton-Miles 


DOMESTIC seneter 

American errr 2,081,235 266,988 : 883,120 2,366,772 _ 15,825,523 144,895,527 
Braniff ee at 462,341 186,792 649 373,34¢ 1,065,946 19,986,832 
Capital ae 774,957 963,298 ' 757,7° 535,002 837,717 27,314,126 
Continental ; 179,123 64,764 ; 211,36 78,989 326,725 6,830,868 
Delta a 619,929 293,261 ‘ 51,833 719,109 1,786,459 31,681,387 
Eastern 1,925,009 967,673 , 2,667,95 174,086 3,232,100 106,113,094 
National 348,290 240,677 ; 45,7 156,440 1,202,443 26,696,433 
Northeast 150,520 30,140 ' 9 68 46,335 84,133 7 

Northwest 351,520 931,487 7, 589,07¢ 1,830,033 26,340,537 
Trans World. . 1,084,81¢ 835,893 3 ( 885,968 5,321,924 90,133,283 
United : 1,637,672 1,134,911 590, ,855,408 11,279,204 129,778,637 
Western _ oe 269,349 129,487 615,162 291,272 488,806 13,700,718 


INTERNATIONAL 
American cane 31,868 21,444 ' 33,3 1,485 837,753 3,089,538 
Braniff 7,669 16,586 f 9, 994,585 2,148,829 
Caribbean Atlantic. .... 43,218 3,174 f 6,960 297,120 
Delta ‘ 13,685 15,885 ; 9, 127,947 1,787,810 
Eastern aoa 60,145 81,295 . 7,412 217,209 9,083,864 
National baenece 27,209 15,386 ‘ 25,980 12,055 84,544 1,710,210 
Northwest... . 31,104 59,134 E 2,673,708 54,305 2,589,447 11,811,078 
Pan American 
Alaska 29,971 26,905 . 90,983 1,122,800 4,067,091 
Atlantic 271,093 324,941 , 2,7 6 5,430,857 41,976,571 
Pacific ‘ 74,515 220,699 F 3,2920,8 4,025,218 30,495,527 
Latin American. . 289,950 970,777 r 039,66 9,073,934 36,068,971 
Panagra came 35,442 0,570 . 155,493 944,443 5,473,507 
Trans World... .. 79,861 00,492 9 31 2,296,853 25,619,135 
United. . es 27,639 8,604 331,93 201,621 7,608,587 


LOCAL SERVICE 

Allegheny 109,750 3,141 20,642 52,518 14,067 1,817,598 
Bonanza 34,8592 9 6,796 18,301 754,224 
Central ae 32,007 3 0 6,295 16,455 541,381 
Frontier 48,653 2,939 i ) 93,163 174,914 1,482,676 
Lake Central... 37,394 26 : 43 31,300 559,904 
Mohawk a 96,618 - i 6 94,727 30,520 1,729,747 
North Central 145,860 292,880 > oh 83,194 a 2,320,305 
Orxzark cs. 84,289 12,938 . 98, 46,738 19,385 1,305,155 
Piedmont ou bean 111,159 21,075 : 34,153 36,297 2,128,944 
Southern...... : 48,998 8,529 s 8 36,649 879,299 
Southwest 72,352 13,976 ‘ 23,44¢ 13,283 23,328 1,390,660 
Trans Texas Pree. ae 12,605 9,1 27,167 54,504 1,323,182 
West Coast | 58,400 10,295 6,281 16,220 965,778 

J 

| 

| 

| 


HAWAIIAN 
Hawaiian 
Trans Pacific 


CARGO LINES 
Aerovias Sud Americana F : 1,879,727 1,879,727 
Flying Tiger . 55,080 J | 85,928 29,893 | 17,070,823 | 22,694,781 

ic e . ° ° ae ° . ons aid a. . oe 

Riddle 

Seaboard & Western 


HELICOPTER 
New York Airways F ’ 2,973 I 27,814 
Los Angeles Airways.......| . oe ‘ oa 2 : - 
Helicopter Air Service ; : ; i 7,770 


ALASKA 
Alaska Airlines. ... : 14,451 | 5,992 31.85 | 119,244 1,639,228 2,442,495 
Alaska Coast : ’ > 
Byers Airways kaeacarte 638 75 34.56 | . hia aos 2,961 | 12,813 
Cordova 4,440 775 43.22 8,084 ait 441,973 529,385 
Ellis Air Lines te 16,185 840 51.12 6,021 9,235 100,648 
Northern Consolidated. . 4,949 1,667 46.16 61,121 | 1,358,778 1,603,719 
Pacific Northern 33,620 | 26,628 60.27 Sr 839.919 | 3,916,105 | 
Reeve Aleutian. : ; : 
Wien Alaska... 8,218 3,679 | 16.16 106,102 | .. 3,384,283 | 3,864,911 | 


*Not available. 
Compiled by ‘AVIATION WEEK from airline reports to the Civil Aeronautics Board. 


116,606 16,899 ’ 3, 334,400 1,843,540 
54,546 6,876 . ; 28,959 557,516 
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t week with a London-Lagos service 


The BOAC London-Dar-es-Salaam serv 


has been converted from Argonaut 


to Constellation equipment 


> Canadian Pacific Airlines has ordered 
four DC-6B transports for delivery in 
1957. The S6 million order includes 
ther radar equipment. Delivery of 
four aircraft will bring CPA’s fle« 
DC-6Bs 


> Czechoslovak Air Lines reports that 


le. ? 


vy 2,365,108 miles during the first 
ilf of 1956, 1,099,602 of them on 
mestic routes. The Czech airlin 
pes to start service on Prague-Brus 


ind Prague-Zurich routes this veat 


>Los Angeles International Airport 
handled 393,901 passengers in Junc 
International trafic at Los Angeles 
showed a 35.8% increase during the 
month and a 22.4 


first six months of the vear. 


increase over the 


> Lufthansa, the German airline, has ™ 
ceived its seventh and last Super-G 
Constellation from Lockheed, but the 
German carrier still has four 1649 Super 
Star Constellations on order for 1955 
delivery Lufthansa started its first 
South American scrvice this month with 
two weckly flights to Rio de Janeiro, Sao 
Paulo and Buenos Aires via Dakar. Next 
month, the carrier will start a Super-G 
Constellation service to Istanbul, Beirut, 
Baghdad and ‘Tcheran. 


> National Airlines has added a second 
Convair 440 Metropolitan flight be 
tween Miami and Havana. 


> Ozark Air Lines has leased the south 
wing of St. Louis’ old administration 
building at Lambert Field to provide 
7,500 sq. ft. of extra space for the ait 

’; maintenance base and gencral 


> Panagra’s cargo trafic between the 
U.S. and South America showed a 45‘ 
increase in the first half of 1956 over 
that of the same period of last year 


P Southern Airways flew 106,000 pas 
gers 15,250,000 passenger-miles dur 


the first seven months of the vear, 
ises of 9.5 ind 14% respectively 
trafic for the same 1955 period 
Julv, the 


6,290,000 passenger-miles. 


carrier flew 15,500 passen- 


> Swissair will add a second weckly 


DC-4 all-cargo flight between New York 
id Zurich in October. Swissair flew 
349.918 ton-miles of cargo in the first 

months of 1956, an increase of 43% 
the same period last vear. Cargo 


itv increased 13% during the samc 
] 
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COCKPIT 
VIEWPOINT 


By Capt. R. C. Robson 


And Mix Well 


lake any metropolitan area. Reduce ibility to thre 
urcraft on instrument flight plans, allow several morc 
fect on top,” and let the balance fly VFR. Speed rang 
should vary from helicopters, through light planes, up to 


} 


cations should be handled mainly on one frequency but 
Now mix well 

Most evervone will recognize this conglomeration as the standard oper 
iting procedure mm us¢ today as well as a grand recipe for trouble We hav 
vehicles of widely varving speeds with a variety of radio equipment, half of 
them flving under controlled conditions, their whereabouts known, whil 
the other half fly helter-skelter, and the radio frequencies are so crowded 


that orderly reports arc impossibl 


First Day Worst 


It is a paradox that bad as present traffic control is, the safest flying 
conditions occur when all aircraft are actually operating on instruments. ‘Th 
first day of a spell of bad weather in air traffic usually is horrible, sinc 
many aircraft cither uncquipped or unprepared for instrument flight will 
be in the air. Once these are weeded out by successive davs of bad weather, 
those left have a relatively casv time of it. By climinating the 
ind the unknowns trafic can move in an orderly fashion, albeit slowly, in 


Vari ibli Ss 


1 cumbersome manner, and in reduced numbers 

The hazards of a mixture of VFR and IFR traffic are nicely illustrated 
bv a common occurrence at all terminals. An aircraft making an instrument 
ipproach reports to the approach controller. Not until passing the outer 
marker on final does the pilot change to tower frequency. And not until 
this point does the pilot learn that he is about number three to land behind 
VIR traffic that has already circled in from another direction. Now what 
happens? 

Should the pilot reverse course into the face of the next ship making an 
instrument approach, or should he continue on course?) What about that 
VIR traffic he can’t sec? And there you are 


Planes Hard to Spot 


It is sometimes puzzling to a non-flyer to hear that it not possible to 
spot other aircraft in the air with case. Standing on the ramp of the 
uirport a Connie or DC-7 appears so large that it seems inconceivable that 
it could escape air detection. But a view from a hundred feet away is vastly 
different than one from a few miles (a distance casilv traversed in a few 
seconds). Experiments have proved that even when a pilo looking for 
known traffic he can find it less than half the time. Since the perspectiy 
of an aircraft on a collision course does not change for the viewer the target 
ippears to stand still. And aircraft have a very nastv habit of remaining b« 
hind a windshield mounted compass or other such obstacle until it is nearly 
too late 


Under present regulations controllers have very little to in the matter 


} ] 
of when instrument conditions prevail. For many good reasor ylots hav 


op 


’ 


considerable latitude in deciding for themselves whether 
trolled, or VFR or on top 

But this decision obviously can varv widely with the individual and is at 
times overdone. While we cannot legislate safetv it does seem that higher 
minimums for VFR fiving, speed restrictions in terminal areas (within a 
radius of at least 25 miles) and 100 controlled fiving in these areas are 


things that are needed now 
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Russian Engineering Education, Part 2: 





Ivan Petrovich Studies 55 Hours a Week 


By Leon Trilling* 


Having considered the wide range of 
subjects taught at Sovict aeronautical 
institutes, we can now follow a hypo- 
thetical student, Ivan Petrovich Popov, 
through his course at the Faculty of 
Aircraft Design of the Ordzhonikidze 
Moscow Aeronautical Institute. 

Ivan Petrovich is the son of a re- 
scarch engineer at Central Acro and 
Hydrodynamic Institute (TsAGI) who 
holds a minor position in the wind-tun- 
nel department. The old man, Piotr 
Ivanovich, comes from peasant stock and 
is the first of his family to have an edu 
cation and to hold a clean job, for which 
opportunity he is grateful to the Com- 
munist Revolution. His cducation, 
icquired in the late 1920's and early 
1930's, is spotty; and Piotr Ivanovich, 
having lived through many purges, has 
learned that safety lies in doing no 
more than necessary and in attracting 
is little attention as possible. Conse- 
quently, he has not attempted to partic- 
ipate in any of the graduate adult educa- 
tion which might have 
brought him both a promotion and too 
much responsibility, and he is not a 
member of the Communist party. 

While the Popovs live in moderate 
comfort, they do not enjov some of the 
extra luxuries available to the voungish, 


schemes, 


Jewish section leader in_ the 
next door who has just received 
i large obtaining his 
Kandidat degree from the Correspond 
ence Department of the Ordzhonikidz 
Institute. 

This psychological attitude, both the 
lack of drive among engineers of middle 
years and a definite resentment at the 
ambition and f the relatively 
numerous Jewish engineers, was men- 
tioned by most of th« inter 
viewed who had spent several years in 
the USSR after the had had 
continuing Sovict engi- 
heir circle of acquaintances was 
too wide and too scattered to classify 
this as a local disturbance and it has 

into the discus 
sion good deal of CVi- 
dence of a tendency for children to 
make their careers in their fathers’ fields 


pushy 
housc 


TAlsc upon 


success 
observers 


war and 
contact with 


ncers 


therefore been woven 


There is also a 


No Tuition 


Young Ivan Petrovich fimished the 
ten-year school with a gold medal, and, 
with the little additional push of a good 
from his father’s department 
chief, who is also a professor ‘at the 
Ordzhonikidze Institute, he was ad- 
mitted to the Institute without entrance 
cxamination—although only one out 
of twelve applicants is accepted. He 
has been awarded 400 


word 


1 stipend of 





Technology (MIT), 1955-1956. 


Curricula: MAI vs. MIT 


Per cent distribution of time allotted to different courses comprising curricula in aircraft 
design at the Moscow Aeronautical Institute (MAI) and the Massachusetts Institute of 





Type of Courses 


SERVICE COURSES 
Humanities 
Basic Sciences 
Physical Education 
Drafting 
Introduction to Aeronautics 
MAJOR TECHNICAL COURSES 
Aerodynamics and Control 
Design and Structures 
MINOR TECHNICAL COURSE 
Control Devices 
Propulsion 
Auxiliary Equipment 
Production Techniques 
TOTAL ; 


Proportion of Contact Hours 


Per Cent of Total Time 


At MAI | 


| 


At MIT 














rubles per month, and, since his fathe 
is emploved in the air ministry, Ivan 


Petrovich pays no tuition 


Introduction to Courses 


In his first vear of study Ivan takes 
Marxism-Leninism 
French, German, o1 
Ourses 


lectures and lal 


courses m ind one 
foreign language 
English ) 
on acronautics, 
ind the 
courses which all apprentice engincers 
must go through all 
Che main portion of his time, 


introductory < 
both 
inevitable drafting 


sOTnC 
oratorics; 


over the world. 
however, 


is devoted to the basic science courses 
college mathematics (analytic geomctry, 
differential calculus 
ind physics (mechanics and elementary 
theory of heat) 

Ihe chemistry 


consist of lectures threc 


, general chemistry, 


ind physics courses 
times a weck, 
one recitation period in which the stu- 
dents divided into groups of twenty or 
so solve problems and go over the 
sticky points of the with a 
graduate assistant or docent, and a lab- 
oratory period in which they perform 
experiments set up for them in the 
well-equipped laboratories of the In 
stitute. The math course consists of fou 
lecture and 
problem) sessions per week. 

Ihe standard mathematics textbook 
in the 1930's was Calculus by Smith, 
Salkover and Gustice, standard 
text in many American schools [includ- 
ing the California Institute of Tech- 
nology]. During the 1940's V. IL. 
Smirnov wrote a five-volume course in 
higher mathematics which is the 
accepted textbook in the Soviet Union. 
The first volumes, which 
calculus and differential equations, have 
been printed in several hundred thou- 


course 


hours two seminar (cr 


ilso 1 


now 


two cover 


sand copics and are used in all science 
courses in universities and in technical 
institutes during the first 
The last three volumes, of which 10,- 
000 to 25,000 copies were printed, are 
used by mathematics departments im 
universities. The textbook itself is an 
example of excellent presentation of 
the subject matter.) 

Altogether, this first-year course is 
essentially the same as the freshman 
course in an American institute of 


two ycars 


* Leon Trilling, assistant professor of 
Aeronautical engineering at Massachu- 
setts Institute of Technology, author of 
“Soviet Education in Aeronautics, a 
Case Study.” 
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technology. It may be expected that 
Ivan Petrovich spends some 55 hours 
» week on his studies, which take up 34 
weeks, and an additional 3 weeks in 
January between semesters and 4 weeks 
in June at the end of the school year de- 
voted to some ten formal examinations 
ind a dozen zachety—informal tests 01 
examinations of work done. He has two 
weeks’ vacation in January-February be 
tween Semesters and two months in 
summer (July-August). During his 
vacation Ivan Petrovich may cither go 
home or travel over the country if he 
can afford it, or he may go to one of the 
rest homes which his professional union 
keeps available to students at a nominal 
cost 

During his second year, Ivan Petro 
vich must still study Marxism-Leninism 
md one foreign language. He takes 
mother stiff course in mathematics 
calculus and differential equations ) 
ind a stiff physics course (sound, light, 
ind elementary electricity ). 

While the drafting courses now taper 
off, Ivan Petrovich begins to study 
some elements of aerodynamics and of 
strength of materials; and in the second 
half of the vear he takes an elaborate 
course on airplane layout in which he 
learns how the different parts of various 
iirplane types are fitted together and 
what role they play in the whole. The 
textbook used for that course (Shul’ 
zhenko, Aircraft Construction, 1953) 
is a 547-page illustrated book with nu 
merous layouts of current’ British, 
American, and Soviet aircraft 

Many pictures of Western aircraft 
ire reproduced unchanged from current 
U.S. trade publications—for instance, 
a detail drawing of the F-86 Sabrejet 
fighter and of the B-47 jet medium 
bomber, and sketches of aircraft com- 
ponent parts. ) 


Term Project Assigned 


Che text is primarily descriptive 
This familiarization with the details of 
an aircraft is driven home by the assign 
ment of a term project which consists 
in laying out an aircraft on the drafting 
board. The second-year course again 
lasts some thirty-three weeks, plus 
eight weeks of examinations—four be 
tween semesters, followed by two weeks’ 
vacation, and four at the end of the 
icademic year, followed by two months’ 
vacation in the summer. 

In the first two years the coursc 
material is essentially the same for all 
students of the Institute. In the third 
vear specialization begins. Since Ivan 
Petrovich belongs to the Faculty of 
\irplane Design, he postpones study 
of hydraulic and electrical enginecring 
and takes courses in aerodynamics and 
structures, which are fundamental to 
his option. Besides the inevitable course 
of political economy, he must take an 
additional mathematics course (ad 
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UNIVERSITY OF MOSCOW with 20,000 undergraduates emphasizes technical training, 
An appreciable larger proportion of contact hours are given the student, making for a more 
directed, rigid program than in American universities. 


’ 
vanced calculus and partial differential 
equations ). 

Ihe backbone of the third vear’s 
work is a general aerodynamics coursc¢ 
(textbook: Arzhanikov and Maltsev, 
Acrodynamics ) with a laboratory course 
on acrodynamic measurements and 
testing techniques (textbook: B. N. 
Yurev, Experimental Acrodynamics). 
In addition, he has a series of courses 
on the metallurgy of light alloys and of 
aircraft steels (textbooks: Geveling, 
Aircraft Metals, and Vinarov, Aircraft 
Steels), and on the theory and applica- 
tion of aircraft structures (A. A. Uman 
ski, Aircraft Structures; Iskritskii and 
I'svdzik, Laboratory Manual in Aircraft 
Structural Mechanics ) 

In the second semester he also takes 
a course in applied thermodynamics 
(Inozemtsev, Heat Engines) and a 
survey course in electrical enginecring 
(text: Bykov and Gakfeld, Electrical 
Engineering for Aviation Schools) 

Several of the textbooks mentioned 
above were available to the author for 
study. In particular, the aerodynamics 
course is a well-written, mainly theo 
retical treatise which woukd require the 
knowledge and maturity of a good 
junior or a senior in this country. 

Ihe program again calls for two 
term projects, the first one being som 
acrodynamics calculation such as_ the 


lift and pitching moment of an airfoil 
section, and the second the detailed 
design of an aircraft ¢ mmponent, for 
instance, a rudder with its hinge and 
trim tab. The school year again consists 
of thirty-three weeks of courses and 
seven weeks of examination with two 
wecks off between the semesters 

The summer vacation after the third 
year is shortened to six weeks. Th« 
remaining two weeks of the normal 
summer vacation, one week of the usual 
cxamination time, and one weck of the 
fourth fall semester are used for the 
first four-week industrial practice ses 
sion. The standard curriculum includes 
four such four-week practice sessions 
iltogether: the first at the end of the 
third vear, two more after each semester 
of the fourth vear, and the last after the 
first half of the fifth vear. Finally, an 
eight-week “diploma” practice session 
comes after the fifth ve 


Assigned Regular Jobs 


During these practice per 
dents are assigned to regular jobs in 
factories, the purpose being to add 
practical background, substance ind 
perspective to their classroom learning; 
and so it is customary for each technical 
institute to be loosely connected to a 
local plant or laboratory. Each aero 
nautical institute is located in the same 


49 





LIQUID ENGINE DIVISION 


In piloted aircraft, missiles, and upper- 
atmosphere research vehicles, Aerojet- 
General liquid-propellant rockets have 
proven unexcelled for assisted takeoff 
superperformance, and as prime power- 
plants. 


Whether your interest lies in Vanguard or 
valves, Aerojet-General offers a variety of 
challenging assignments for 

Mechanical Engineers 

Electronic Engineers 

Chemical Engineers 

Electrical Engineers 

Aeronautical Engineers 

Civil Engineers 

Metallurgists 

Chemists 

Physicists 

Mathematicians 


me Girye Genera 


CORPORATION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire SACRAMENTO. 
& Rubber Company CALIFORNIA 


Write: Director of Scientific and En- 
gineering Personnel, Box 296N, 
Azusa, Calif. or Box 1947 Sacra- 
mento, Calif. 


MI-4 HELICOPTERS, with anti-tank gun and weapons carrier each helicopter delivers, 
in mock airfield assault at ‘Tushino. Mi-4 has rear clamshell loading doors. 


areca as a manufacturing plant. 

Phe Ordzhonikidze Institute Design 
Faculty, for instance, is cooperating 
with Aircraft Factory No. 22 in Mos 
cow. Practice assignments may also be 
made to ministry research institutes 
like T'sAGI or to design groups. 

Che first practice session assignment 

before a student's specialization has 
proceeded much beyond the selection 
of a faculty—is deliberately made at 
random so that he may acquire broad 
experience in his industry. As he pro- 
gresses, there is no systematic plan for 
shifting him from department to dc 
partment to give him a comprehensive 
idea of plant activities, but an effort is 
made in the later sessions to coordinate 
the practice with the principal field of 
study of the student 
arranged on the average 
than half the timc 

Che prethesis 
session at the end of the fifth year, how- 
ever, is generally along the student's 
main line of interest and often suggests 
the subject of his diploma project, part 
of which may be carried out at or in 
close contact with the industrial facility 

ill the more easily if the thesis super 
visor also works there on the research 
staff or as a consultant, as is often the 


Casc 


which can be 
slightly more 


“diploma practice 


Landing Gear Practice 


Ivan Petrovich, then 
four weeks of practice in the landing 
gear subassembly department of Factory 
No. 22 and is then ready to start the 
fourth year of his training. He becomes 
attached to the Chair of Flight Me 
chanics within the Faculty of Airplane 
Design, which means that he plans to 
study the performance, stability and 
control characteristics of aircraft rather 


pends his first 


than their structural construction 

His load in_ structures 
lightened. He must now take a series 
of survey 
of the other faculties on the phases of 
their work which bear on his specialty; 
ind he must concentrate more deeph 
on the details of performance and con 
trol analysis. In his major field he takes 
advanced courses in stability and con 
trol (text: Ostoslavski and Kalachey 
Longitudinal Stability and Control of 
Aircraft, 1951) and in aircraft perform 
ince calculations (Goroshchenko, Aero 
dynamics of High Speed Aircraft—Lec- 
tures, 515 pages; Problems, 271 pages; 
1954). 
performance and design of modern en- 
gines (Inozemtsev and Zuvev, Aircraft 
Power Plants), design of hydraulic 
equipment for aircraft (Bashta, Aircraft 
Hydraulic Drives and Units), perform- 
ince and designs of electrical equipment 
(Rubin, Electric Devices for Aircraft 
and an introductory course in electron- 
ics and radio technology. 


High Quality Textbook 


must also take the 


COuUTSCS 1S 


courses given by the chairs 


His supporting courses includ¢ 


Of course, he 
usual course in political economy. ‘Two 
term papers are required of him, one 
an elementary engine layout and the 
other an aircraft stability analysis. 

Of the fourth year textbooks, Longi 
tudinal Stability and Control of Aircraft 
by Ostoslavski and Kalachev has been 
examined by this writer. It appears to 
be a high-quality, advanced textbook 
which gives an exhaustive discussion of 
the problems involved and possibly a 
more detailed description than would 
be the custom in an American text of 
the gadgetry currently available to cope 
with these problems. This latter ap 
proach is employed to extreme lengths 
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s’Grauesande’s Stoomwagen 


¥ a “7-3 
oe a ee 


s’*Gravesande’s Steam Reaction Car 


In 1721 Jacob Willem s'Gravesande of Delft, stimulated by the 
recently enunciated Third Law of Motion, astounded 

the Royal Society by constructing a practical steam reaction car. 
The vehicle actually moved several times its own 

length, a distance of about two meters. 


In 1956 the goal is no longer meters, but hundreds, and even 
thousands, of miles. Aerojet-General Corporation, leader 

in American rocket propulsion for more than a decade, is proud 
to participate in man’s first assault on the frontiers of 

outer space—Project Vanguard. 


- 
mea YEU con ror: TION 
A Subsidiary of AZUSA, CALIFORNIA 
The General Tire & Rubber Company SACRAMENTO, CALIFORNIA 


Aerojet-General invites scientists and engineers—men of imagination and 
vision—to join the attack on the most significant research, 
development and production problems of our time. 





in Bashta’s Aircraft Hydraulic Drives During the last full school year Ivan advanced performance problems, and 
and Units. Petrovich completes the survey of the flight testing techniques (Vedrov and 
Mr. Bashta turns out to be the di- aeronautical field with courses in the Taits, Flight Testing of Airplanes) 
rector of a major factory for hydraulic construction, assembly, tooling, and His term papers may require a study of 
aircraft devices, and his book consists automation of production, in safety a production process observed during 
primarily of a detailed, exhaustive, beau engineering, and in the economics and a previous practice session and an analy- 
tifully illustrated survey of the construc- management techniques of the aircraft sis of the automatic control of an ait 
tion and operation of rotary pumps, industry. A larger effort is concentrated _craft-instrument system. 
drives, ge irings, piston pumps, actuat- on courses in instrument design (text: s 
ing cylinders, boosters, fittings, safety Kniazev and Polishchuk, Aircraft In- Useful Connection 
valves, and so forth, with a minimum - struments), automatic controls (Olman The location of the last practice s¢ 
of general exposition on the role of Solovev and Tokarev, Autopilots), and sion is of crucial importance. Not onl 
hydraulic equipment in the operation an advanced course on radio instrumen- docs it often suggest a diploma project 
of modern aircraft, but all the informa- _ tation. topic if the work done is along the 
tion needed to build these devices, in (he main part of his time is spent principal line of interest of the student; 
cluding engineering drawings with di- on courses in lateral stability and control] but also, if the young man likes his 
mensions of parts and tolerances. (Vedrov, Aircraft Dynamic Stability), work there and makes a good impres 
sion, he may make a uscful connection 
with a view to assignment there after 
graduation. 
a Ivan Petrovich, using his father’s 
Everyone relies | name with discretion, is lucky enough 
| to wangle an assignment with a research 
oO and pilot production group for a new 
rocket, and he works on a guidance 
= system in his last practice session. 
\lthough many thesis supervisors are 
too busy to require a picce of original 
work as a diploma project and are 


_—_—_— —— a ae satished with a detailed literature sur- 
aia > > > vey, an illustrative calculation, or a 
£ 


a corroborative experiment, the aspirant 

ee ep cave — in charge of Ivan Petrovich’s group has 

ri Sa _ Bay ek Bet io sufficient enthusiasm and energy to help 
his young students formulate new prob 

lems and also to advise them on how 


~~ 


v i best to approach a solution. Ivan Petro- 


+++ for fuel level control valves in inflight refueling 
and fuel transfer applications 4ill on vich does so well, display ing va 
5 ! », that his 


initiative and common sense, 
practice results form the basis of his 
diploma _ project. 


“ 


. +» for filters and strainers in fuel, water and oil 
systems J 
Three Openings 
Since the work in question is classi- 
fied, his thesis must be defended behind 


The best testimonial to Koehler standards of closed doors rather than in public, as 
the old but increasingly disregarded 


engineering and manufacturing is the fact that Fin 

. custom would require. After he has 
Koehler products are components of practically successfully defended his thesis it is 
every modern American airplane. Affiliation + hardly a surprise to Ivan Petrovich that 
with The New Britain Machine Company has 4 of the three openings from which he 


enabled Koehler to keep pace with this fast- must choose for his three-year stazh 
assignment the first would return him 


growing industry. Your inquiry and prints will to the group where he worked on his 

receive prompt attention. Koehler Aircraft last practice session. For the harsh 

Products Company, Dayton, Ohio. severity of the official regulations can 
always be softened by the application 
of what used to be called blat and is 
now known as ZIS (aznakomstva i sviazi, 
acquaintances and connections ), 

Ivan Petrovich’s training has been so 
specific and detailed in the last two 
years of school that, in principle at 
least, he requires no further training 
on the job to be able to discharge the 
responsibilities which are immediately 
assigned to him. We may safely leave 
him there. After an initial period of 
muddling, while he discovers that real 

| problems are not as clearly presented 
| as those in the textbook, he will learn 
Aircraft Products Company his way around and fit himself to th 


A subsidiary of The New Britain Machine Company 


.+.0or for drain valves engineered to individual fluid 
or application requirements 
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Thompson provides the greatest economy in 
aircraft tire retreading. Cost-per-landing is 
lower because number of landings per tread 
is higher. These additional landings result in 
fewer costly wheel changes. Thompson, the 
developer of multiple retreading, has the experi- 
ence and equipment to provide the maximum 
number of safe retreads to any casing regardless 
of make. Each casing received by Thompson is 


critically examined by expert inspectors to 
determine its individual suitability for retread- 
ing or top-capping. This insures that every 
Thompson Extra-Landings Tread is safe and 
dependable regardless of the number of times 
the casing has been previously retreaded. These 
inspection and performance advantages are 
provided only by Thompson! 


TEHOMPSON 


TSXTRA-LANDINGS RETREAD 


THOMPSON AIRCRAFT TIRE CORPORATION 


18th and Minnesota Streets 
San Francisco 7, California 
Mission 7-7320 


International Airport 
Miami 48, Florida 
TUxedo 8-1681 


530 Ray Street 
Freeport, New York 
FReeport 9-8100 
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“Fireworks 


for 
Independence Day! 


RECEPTION awaits any aggressor who would trespa $ 
! our skies. 

For today, on the outskirts of an increasing number of 
American cities, deadly guided missiles point skyward. 


They look like giant skyrockets. 


They are literally “fireworks” —for independence 


Pilotless, within them throbs an electronic pulse. Poise 
for the push of a button they stand ready to rush into the 


sky—to unerringly track and destroy any maraudet 


Goodyear Aircraft Corporation has developed and 
manufactures the booster cases that start these missiles 

to their elusive targets. 

And for others it builds the “A TRAN” Guidance Systems. 
ground handling equipment, and various missile 
components. 

leamworking with the government and America’s 
aeronautics manufacturers, Goodyear Aircraft has 
contributed importantly to many other devices developed 


for our nation’s defense effort. 


For our warning network, Goodyear Aircraft builds radat 
structures for far-flung sentinel posts—aircraft radar 

and radomes—and versatile airships, the roving aerial pickets 
which protect our air and sea approaches. 

For our military air arm, Goodyear Aircraft builds 

weapons systems, cockpit canopies, escape capsules. 
laminated plastic radomes, lightweight structura! materials, 
wings and many other vital components for virtually 


every ship in service today. 


Theyre Doing Lig Things at 


GOOD, YEAR 
AIRCRAFT 


. Plants in Akron, Ohio, and Litchfield Park, Arizona 
\\ Rewarding Careers for Engineers 


Write for “Ribbons of the Valiant” 


k 








NOW! AUTOMATIC NAVIGATION 
FOR GLOBAL JET FLIGHT 


An advanced system of aerial navigation, with 
the speed and precision demanded by high 
speed jet flight, has been developed by Ryan 
under sponsorship of the Navy’s Bureau of 
Aeronautics. Using continuous-wave radar, in 
which Ryan is a recognized leader, the Ryan 
AN/APN-67 navigator will enable fast-flying 
military planes and future commercial jetliners 
to travel to any point on the earth’s surface 
with new accuracy and speed. 


Instantaneous in operation, the Ryan navigator 
gives the pilot his position (latitude and longi- 


tude), ground speed, ground mileage, drift 
angle and ground track in continuous, readable 
form. No computations are necessary. The 
equipment is compact and self-contained. No 
ground facilities are employed—no wind infor- 
mation or aerological data are needed. 


This significant contribution to jet navigation 
is typical of the work which Ryan and the mili- 
tary services are accomplishing in other fields 
of electronics research such as supersonic mis- 
sile guidance for the Air Force and helicopter 
hovering devices for the Navy. 


Electronics engineers will find a challenging future with outstanding opportunities at Ryan 


With a background of 33 years experience in aviation, Ryan excels 
in designing and producing high quality aircraft, power plants 


and avionics, built at low cost, delivered on time. 





place which his degree of technical 
initiative and political conformity made 


for him, 


Mainly Accurate 


The curriculum of the five-and-a-half 
ycar undergraduate course at the Mos- 
cow Acronautical Institute was synthe 
tized for this study on the basis of the 
known acronautical textbooks and_ the 
detailed curricula which have been ob 
tained for a other than 
rcronautic courses in Soviet engineering 
schools Although the synthetic 
uchebnyi plan—that is, the academic 
program recreated on this basis must 
inevitably contain crrors of detail, it is 
believed that it is accurate as to its 
features and character 


number of 


main essential 
istics 

\ comparison of the Moscow <Aero- 
nautical Institute (MAI) and the Massa- 
chusetts Institute of ‘Technology (p. 48) 
suggests several comments. The service 
course loads are not dissimilar although 
there seems to be slightly more basic 
science taught at MIT, a difference 
which may not be significant since a 
good deal of science, especially mathe- 
matics and physics, is covered in the 
special technical courses. 

It is surmised that the content of 
the MIT humanities courses constitutes 
more nourishing intellectual fare than 
the indoctrination courses mostly taught 
by rote in all Soviet schools. The major 
technical fields are covered more 
thoroughly at MIT, especially insofar 
as design is concerned, a difference 
which points up an acknowledged rela- 
tive weakness of Soviet engineering. 
The main difference in technical con- 
tent, however, lies in the thorough, 
relatively detailed training which Soviet 
engineers get in their minor fields. 


Rigid Direction 

Another important difference is the 
appreciably larger proportion of contact 
hours (lecture, lab, and seminar) which 
characterizes Sovict education and helps 
give it its directed, rigid character. A 


related factor, more dificult to docu 
ment, is the small choice of electives 
offered in Soviet courses. The maturity 
and basic knowledge required to absorb 
the material of the more advanced 
Sovict textbooks appear of the 
order as those required of a candidate 
for the masters’ degree at MIT. 

In particular, such science clectives 
as geology or botany, which are taught 
here to encourage the development of 
a more broadly civilized being, are 
absent from the Soviet curriculum be 
cause they do not contribute to the 
professional training of an acronautical 


same 


cngincel 

Contact with mathemati 
cians, physicists, clectrical engineers, 
and other specialists, made possible in 
American schools by their proximity, 


creative 
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YAK-24 two-engine helicopter with two four-bladed rotors. 


Yak-24 carries 8,800 Ib. 


payload, Note vertical fin addition over earlier models. 


is actively American 
education as a matter of policy in an 
effort to train men not to be simply 
acronautical engineers but, rather, men 
broadly acquainted with many engi- 
neering problems whose main training 
and interests lie in the field of acronau- 
tics. 

In the Soviet Union the aeronau- 
tical engineer will be familiar with most 
of the problems which now arise in his 
field, but his thinking is bounded by 
the limits of that field. Thus, even if 
his knowledge is adequate, his outlook 
is parochial. 

We may admire the competence and 
thoroughness of Soviet textbooks, but 
we wonder whether things are not 
‘pellled out in too much detail, par- 
ticularly in texts on applications and 
products such as Bashta’s. The delib- 
crate effort to produce encyclopedic 
textbooks may be the consequence of a 
teaching staff short in numbers and, 
cxcept in Moscow, uneven in quality 
The senior professors at the Ordzhorni- 
kidze Institute are simultaneously 
supervisors of the research staff at 
['sAGI or professors at the Zhokovskii 
Military Air Academy. Moreover, they 
generally carry responsibilities for 
tormulating long-range research pro 
grams as members of Academy of 
Sciences committees and act as con 
sultants to industry (examples: Yurev, 
Gudtsev, Yakovlev, etc.) 

Sometimes their main jobs are off the 
ampus. Many aircraft 
equipment and special manufacturing 
taught by outstanding 
(such ds B - 


encouraged in 


courses on 


processes are 
ndustrial engineers 
Bashta). An elaborate textbook may 
be considered as the most efficient 
method for enabling a small number of 


excellent part-time tcachers to mass 
produce engineers, the larger number 
of younger or less skilled docents being 


employed as a mere transmission belt. 


Books Obsolete 


rhis procedure lays a heavy burden 
on the student. The material is all there 
in the book, and a student 
naturally does his best to learn it; but 
there is too much factual information 
there, and it cannot be absorbed except 
by rote. The guiding principles may be 
so buried in the mass of material that a 
young student may not be able to dig 
them out. 

In some important fields of engincer- 
ing, detailed books obsolete 
shortly after being printed, a condition 
which the Soviets apparently recognize, 
editions of Shul’shenko’s 
ind Goroshchenko’s 


serious 


become 


since new 
textbook on layout 
book on performance seem to be pub- 
lished every three years. The 
in the fickd may find 
normally difficult to 
every few years if the 
ibsorbing numerous new detailed facts 
without the 
knowledge of basic ideas; and such ideas 
are best imparted by personal contact 
between student and teacher. 

In addition, the education of an 
cngineer must go beyond the commu- 
nication of technical knowledge, for 
one of its fundamental purposes is to 
train young men to think out problems 
and to take independent decisions. The 
Soviets, aware of this fact, stress th« 
laboratory work and term and diploma 
projects; but recent visitors report that, 
Ithough laboratory equipment is plenti- 
ful and of sufficiently good quality, the 
experiments are all set up and_ the 


cngincer 
than 
trade 


it more 
relearn his 
process requires 


guidance provided by a 
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IN BOTH GREAT 


“Room To Be Comfortable” 


Flexibility and Utility in both great Commanders are made 
& 

possible by the long, roomy cabin, Ample space is provided 

for such optional accessories as the multiple use hassock 


seats and tuck-away conference tables. 





Write For Catalog 128-A Write For Catalog 128-S 
AERO DESIGN & ENGINEERING CO © TULAKES AIRPORT © P, O. BOX 118 © BETHANY, OKLAHOMA 





tudents need only record the data 

(his impression is confirmed by the 
tudy of the few available laboratory in 
struction books, which are detailed to 
the extent of giving models for the ar- 
rangement of data on the lab-notebook 
pages for each experiment, a_ practice 
which makes the work of grading dozens 
f reports easier for the re: der but 
hardly encourages initiative among the 
tudents 

One minor point requires comment 
In reading the prefaces and the histori- 
cal introductions of Russian textbooks 
struck by the narrowly chauvi- 
nistic interpretation ot enginecring and 
cience history. No one would quarrel 
t the praise heaped on Zhukovskii and 
Chaplvygin, important contribu- 
tions to acrodynamics are 

ervwhere. But leading academicians 
Yurev, others) state that Mo- 
‘haiski built the first airplane in 1881 
twenty-two before the Wright 
brothers) and that his claim is disputed 
broad only because, after his unsuc 
essful attempts to fly his plane, the 
minded ‘T’sarist government re- 
fused to continue support of his work 
An important icrodynamic parameter 
known the world over as the Mach 
Number “M” (ratio of airspeed to the 
speed of sound) is conveniently called 
the Makovski Number, after a Russian 
ballistician whose name also starts with 
the letter “M,” thus avoiding the need 
to change all the equations in foreign 
papers or to explain why foreigners use 
the letter “M.” 

It appears, in conclusion, that the 
training of the average Sovict aeronau 
tical engineer consists largely of a dict 
of predigested facts. It puts a large up 
to-<late amount of detailed information 
ind know-how at his disposal, but it 
does not develop in him the broad out 
look and the versatility notable in the 
better Soviet applied mathematicians. 
It can hardly be said either to stress 
individual effort or to encourage either 
originality or initiative in the student. 


Work of Russian 
Scientist Translated 


Selected works of a Russian aero- 
dynamicist, Sergei Alekseevich Chaply- 
now available in English, ac- 
cording to the translator, Dr. Maurice 
A. Garbell of the Garbcll Research 
Foundation. 

Original Russian language version of 
Selected Works on Wing Theonrn 
was published by the Soviet govern- 
ment in 1949. It covers Chaplygin’s 
pioneering contributions to 
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Millions of Tin Cans 


Boeing Airplane Co. is filling the two 38 ft. air storage spheres for its new supersonic 
wind tunnel with tin cans to act as heat source to prevent the moisture in the air from 
Belt carrying 
Ihe Seattle facility will have « 


condensing out and forming 


the 3 million cans up to tanks is covered to keep dirt out. 


“tunnel fog”’ 


as it expands into the test section. 


4 by 4 ft. section and 15 second runs. Spheres will be charged to 150 psi. 
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asily operated without special tools 


Here’s the SMALLEST and LIGHTEST 


Quick Disconnect in the Aijr...! 


CONTROL CABLE is quickly disconnected 
with the new Mark II Speed Rig...and can be 
restored to identical tension in a matter of 
seconds — without re-rigging! 

Ideal for use where space and weight are 
critical, the miniature Mark II is available for 
swaging directly to a cable, or can be furnished 
with a threaded end to replace any existing 
standard turnbuckle. 

All the advantages and convenience of a quick 
disconnect and a turnbuckle are now available 
for virtually the same weight as a standard 
turnbuckle alone! 

For greater design freedom, easier maintenance 
and faster inspection, the Speed Rig is 
indispensable. Write today for Pacific’s new 
bulletin on Control Cable Quick Disconnects — 
no obligation, of course! 


PACIFIC 
SCIENTIFIC 
COMPANY 


Fake 


a ©. BOX 22019, LOS ANGELES, CALIFORNIA 
Francisco * Seattle + Arlington, Texas * San Diego 
Soreabaunnerven 


Bis be aan eae ae NR i 


MTELERLEX PROD. LID. in Fronce: 


acronautical theories 

The Garbell Foundation, 1714 Lake 
t., San Francisco 21, Calif., is selling 
paper bound copies of the 97 page 
translation at cost for $5.00. 
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HYPERSONICS 


AT CORNELL AERONAUTICAL LABORATORY 


This is the ‘business end” of a shock tunnel. The 
photograph illustrates its use to obtain data on 
hypersonic flight... data which will be needed 
to engineer intercontinental missiles. The shock 
tunnel was conceived by a Cornell Aeronautical 
Laboratory engineer six years ago and was ini- 
tially developed under a self-supported internal 
research program, and later by Air Force con- 
tract. Today the tunnel has become’a basic tool 
for the study of high-speed gas dynamics. 

The hypersonic program is one of the 160 tech- 
nical research projects that are currently in prog- 
ress at C.A.L. These projects deal with almost 
every area of research related to the challenging 
problems of modern flight. Electronics, mate- 
rials, atmospheric physics, weapon systems, and 
applied mathematics are among the many stim- 
ulating areas of research available at C.A.L. for 
the professional man with an inquisitive mind. 


LABORATORY, Inc. 


g CORNELL AERONAUTICAL 
OF CORNELL UNIVERSITY 


The story behind Cornell Aeronautical Laboratory 
and its contributions to aeronautical progress is vividly 
told in a 68-page report, “A Decade of Research 
Whether you are interested in C. A. L. as a place to work 
or as a place to watch, you will find “A Decade of 
Research” both useful and pertinent. Mail in the cou- 
pon now for your free copy. 








G. V. Kopp 
CORNELL AERONAUTICAL LABORATORY, Inc. 
Buffalo 21, New York 


Please send me “A Decade of Research.” 





Name 





Street 





City Zone State 


OO) Please send employment information. 





FIRST BUILDINGS (left) 


mam entrance gate. 


main road near the center of the 10 mile diameter woodland area. 
Higher section at the back of the 


sponges for commercial maiket. 


of Curtiss-Wright’s QOuchanna Research and manufacturing area. These are clustered in a clearing near the 
Ihe nuclear reactor under construction and the outdoor engine test stand are located a few miles further down the 
Large building on the left mainly is engaged in manufacturing plastic 


building on the right is where engines are built up for the outdoor 


test stands. J65 rolled up on its trailer (right) onto the simple outdoor test stand. Curtiss-Wright is using this stand for their twin 


spool J67 development, reverse thrust, high energy fuels, and, with the aid of a small blower arrangement, for air start tests of a small axial 


flow gas turbine (possibly the Armstrong Siddeley Viper) 


Curtiss-Wright Adds $50-Million 


To Original Quehanna Investment 


Quehanna, Pa.—l'ifty million dollars 
has been added to the original $20 mil 
Curtiss-Wright’s re 
scarch and manufacturing center here, 
vhich will bring the total 
ip to $70 million in a few vears. ‘The 
idditional $50 millon trom 
oth company and Ai 


lion invested in 


investinent 


comes 
lorce sources 
in undisclosed ratios, Rov T. Hurley. 
president of Curtiss-Wright stated 

It is not clear to just what extent 
C-W will use the center for testing or 
r manufacture. Officially, the company 
said it will be “dedicated to 
tific research in aerodynamics, thermo 
metallurgy, chemistry, nu 
lear energy, ultrasonics, electronics and 
plastics including the stimulation 
ind achievement of the greater aircr ift 
engine powers of tomorrow.” 


scicn- 


cdvnamics, 


Non-Defense Business 


However, reporters who toured the 
facilitv, still in a formative 
noticed efforts devoted to the 
manufacture of C-W > brand “Curon” 
foamed polyester plastic household 
undercushions and decora- 
tive imterior wall coverings. This im- 
pression was re-enforced by Hurley's 
emphatic statements about his inten- 
tions to increase and maintain a healthy 
portion of Curtiss-Wright'’s business in 
non-aircraft and non-defense business. 

[wo major research test facilities 
planned for Quehanna are a nuclear re- 
actor and an altitude cell for engine 


new vcry 


stage, 


sponges, rug 
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development It was not definitely 
pecified whether C-W would construct 
idequate for varving de 
grecs of ramjet and turbojet flight simu 
lation 


lh ll supph 


Ouchanna was chosen because of its 
remoteness for nuclear and jet 
testing, plus a favorable labor supply. 
There are 100,000 potential workers 
within a 30 mi. radius of the center. 

(his combination is possible because 
Curtiss-Wright has been able to buy 
and lease land in the center of a state- 
owned forest preserve. 

Pennsylvania justified the sale and 
lease of public land on the grounds it 
was vital to the welfare of the jobless 
in the area. 

Gov. George M. Leader said the low 
percentage of return on the defense tax 
dollar to the citizens of his state was 
particularly deplorable Penn- 
svlvania produced more engineers per 
vear than anv other state. 

Curtiss-Wright said it already has 
heard from graduates of nearby Penn 
State who have expressed interest in 
aircraft employment at the plant. 


S-P Outshone Quehanna 


During most of the Quehanna press 
tour the spotlight was directed away 
from the center towards Curtiss 
Wright's recent purchase-option _ ar- 
rangement with Studecbaker-Packard 
(AW Aug. 13, p. 26). 

Hurley stated C-W bought S-P as 


cngine 


becausc¢ 


dcfensc 
funds for (¢ 
mec more f 
than defense 
Meanwhile, it was learned C-W 
of its newh icquired $-P plant 
the one at Utica, Mich with a 
$16.5 million Army contract to producc 
the Dart | 


ACCP ONL 


bus\ 


irtillerv mussile for use b 
ground troops against tanks and bunk 


crs. 


New Air Freight Truck 
Raises to Level of Plane 
new, air freight 
iting a_ bod 
than ten feet 
to the level of a cargo plane's hold, is 
being used by Pan American World 
Airways at London Airport 

he truck is 
urcraft 


A prototype of a 


handling truck, incorpot 


which can be raised morc 


driven head-on to the 
body is raised hydrauli 
cally to the planc’s cargo floor level The 
watch the through a 


transparent Perspex pancl in the truck's 


ind the 


driver can body 
roof and stop it at the correct height 
\n automatically-controlled headboard 
is swung down across the cab of the 
truck and fits into the aircraft's door 
to allow freight to be moved from planc 
to truck 

Width of the 
ricd to 
loading bavs 

The truck body can rais« 
from the ground and can 
6,720 Ib. load 

Ihe headboard can support 2,240 Ib 
it a time 

The truck is manufactured in Eng- 
land by the Rootes Group. 


headboard mav be \ 


iccommodate different sizes of 


10 ft. 4 in 


handle 





New T53 Stimulates STOL/VTOL Firms 


By Robert H. Cushman 


Stratford, Conn.—Lycoming’s T53 
turboshaft engine has completed the 
Air Force’s 50-hr. qualification test 
and the company expects to start ship 
ping engines by late 1957. 

First publicized use for the Army 
funded T53 is the Bell XH-40 utility 
helicoptor. But the existence of a rea 
sonably lightweight turboprop power- 
plant (a 480-lb., 960-hp. turboprop 
cdcvelopment of the 825 hp. helicopter 
engine is scheduled for 50-hr. test 
within one year) should have an im- 
mediate, stimulating effect on the 
many firms entering the new 
STOL/VTOI competitions. Ryan, 
Vertol and Doak (a new firm in the 
Los Angeles area) are said to be de- 
signing around the T53. 


Unusual Combustor 


and its twice- 
which is about 


Design of the T53, 
sister, the T55, 
6 months behind, has been thought 


sized 


out to provide a compact, rugged, 
serviceable installation as well as the 
power for weight jump over reciprocat- 
ing engines which is typical of high 
speed rotating gas turbine machinery 
Cross sectional view of the T53 in- 
dicates the three most distinctive 
features 
e Front 
shaft 
e Centrifugal last stage of the 
pressor 
¢ Combustor folded back up and over: 
the turbines. 
hese features, especially the novel 
nicely into 
Because the 


location of power delivery 


com- 


combustor, harmonize 
short, 
power shaft comes through the engin¢ 
the extensive reduction gearing typical 
of turboshafts is at the cool end. And 
because centrifugal last stage 
is substituted for what probably would 


simple, engine. 


1 single 


have been three more axial stages and 
the unique hot end flow path allows 
the turbines to be tucked back up into 
the combustor, the 153 is short 
[his reduces the shaft bearing and 
vibration problems and cuts weight 
Since the last stage of the compres 


flung 


VCT\ 


sor is centrifugal the flow is 


62 


naturally outwards towards the puffed 
out combustor Then, as the com 
bustor is on the back end of the engine, 
unbolting its aft cover not only exposes 
the inside of the combustor but the 
turbines as well. Hot end inspections 
can be made in less than an hour. 
Perhaps the only disadvantage is that 
the envelope diameter of the [53 is 
fairly fat for the 10 Ibs. per second ait 
flow by present day standards. But de- 
sign originator Anselm Franz, who is 
Lyvcoming’s director of turbine engineer- 
ing, says that the large turbojet engine 
practice of trving to keep the engine 
diameter down to the minimum axial 
flow compressor diameter breaks down 
on small gas turbines. The small 
gas turbine’s accessories are relativels 
too large to allow it. By the time the 
accessories are grouped around the com- 
pressor on a small engine the overall 
engine size has grown way bevond the 
basic compressor diameter 
What Franz’ engineers have done is 
keep the rest of the engine within the 
diameter dictated by the axial portion 
of the compressor plus the starting 
motor-generator and other accessories. 
Ihe main reason for the centrifugal 
last stage (which creates about half the 
5.9 compression ratio) was to avoid the 
tolerance and _ altitude 
problems of equivalent 


manufacturing 
performance 





XT53-L-1 Gas Turbine 
(Helicopter Version) 
Specifications 


Shoft hp. (military rating) 825 
(continuous) ee 
Jet thrust verre .102 Ibs. 
Specific fuel consumption @ Military rat- 
ing 0.71 Ib/shp/hr. 
558 Ib/shp 
460 |b. 

23 in. 
47.8 in. 

. 6,000 
Power turbine rpm. 19,300 
Wt. flow 10.4 Ib./sec. 


Compression ratio 89 


Specific weight 
Weight (dry) 
Diameter 
Length 

Output rpm. 


Stalled torque (% normal torque) 170 











axial stages. At altitude, these small 
axial blades would have 
boundary laver build choking and surg¢ 
problems which in turn would have 
scriously limited the compressor’s eff 


ciency and control responsiveness 


GE T58 Comparison 


with 


encouraged 


their closest 


In comparison 
rival, the General Electric Small Gas 
Turbine 58, the T53 and 
155 bracket the 158 in power but arc 
not quite as spectacular in performance 
claims. One good reason for the 153’ 
lower power to weight ratio is that thi 
is Lvcoming’s initial entry into the gas 
turbine field and Franz’ development 
group had to start from scratch with 
limited test facilities. 

However, some industry experts fee! 
that while the T58 has been designed 
quite near its ultimate, the Lycoming 
engine has quite a growth potential left 

General Electric T58 designers took 
the opposite path from Lycoming on 
all three of the points previously men 
tioned as novel for the T53. T58 
power take-off is from the rear, it 
compressor is pure axial-flow, and _ its 
combustor is not only straight through 
but, Hokanson says, “was 
purposely made longer than necessar 
About the only point of agreement be 
tween the engines is their common us¢ 
of the free power turbine principle 

But, similar, it i 
interesting to contrast the results 


Division’s 


as designer 


is their aims were 


Higher Compression Ratio 


Very likely the superlative perform 
claimed for the T58 helicopter 
version, the .32 weight to hp. ratio a 
compared to the ‘1'53’s .56 and the .6f 
specific fuel consumption at cruise com 
pared to the T'53’s .71, comes from th¢ 
GE compressor which not only has 
higher compre ratio but obtain 
this with decidedly less weight 
However, GE has had to go to va 
riable stator blading to obtain this with 
have been 


ince 


$s10n 


out surge so these 
made at the cost of 
plexity in both the compressor 
the control svstem. Main 
the variable stator blading is to allow 
the compressor to rebalance the amount 


gains 
increased com 
and 


reason fo1 
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of pumping between the first and last 
stages as the rpm. is varied. Without 
variable stator blading a compressor 
correctly designed for the high end of 
its rpm. will tend to have its first stages 
verpump air into its latter stages, thus 
hoking the latter stages. Then this 
effect will work back and stall the first 
stages. 

Because Lycoming splits its com- 
pressor between an axial front portion 
ind a centrifugal rear portion the com- 
pressor is better matched to itself 
mainly because the centrifugal rear 
last stage is not so sensitive to how 
much air the forward stages push at it 


Greatest Difference 


Next to the compressor, the greatest 
difference between the two engines is 
in engine length. This is another way 
of saying that their air-flow paths are 
radically different. While GE choose 
the conventional straight through flow, 
Lycoming looped its combustor flow 
through two 180 degree turns. Lycom- 
ing claims that despite this somewhat 
tortuous excursion their combustor 
pressure drop is lower than any other 
known design. But both firms have by 
their claims achieved long enough com- 
bustion paths so that the temperature 
profiles at their turbine blades are well 
distributed. 

Lycoming says it is the evenness of 
its temperature profile which has al 
lowed it to raise its turbine inlet tem- 
perature to 1,575F and boost the engine 
output during development. 

As for the power output shaft loca- 
tion, both companies admit it is too 
early to tell what the customers, par- 
ticularly in the case of turboprops, 
finally will want. Lycoming put the 
shaft where it will be handy to hang 
the prop. GE’s intended shaft con- 
figuration with the shaft running for- 
ward alongside the engine (with an 
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CUTAWAY shows the clever flow path of T53 turboshaft. Note how centrifugal last 
compressor stage throws air out into the double-reversed-flow combustor; how compactly 
the two turbines are tucked back up inside the combustor. Good factor mechanically about 
configuration is that gas generating rotor is very short: the compressor-driving turbine is 
not separated from the last compressor stage by the usual in-line combustor. 


e : a " = 

nonth. Bell XH-40 
will follow in October. T53 installation will allow Kaman to employ HOK rear fuselage 
space and doors which formerly were used up by radial piston engine for litter handling. 
Lycoming points out location requirement of T53 power takeoff is similar to that of 
turboprop installation. 
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PERCENTAGE OF PAYLOAD gain when gas turbine is substituted for reciprocating engine 
in a helicopter is one justification for the costlier engine. Curve shows that for shorter 
100-200 mi. range customary for helicopters lighter gas turbine more than makes up for 
greater fuel consumption. 
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Porformanee, gy proved, ix flight 


More light planes are equipped 
with Sensenich Propellers than 
any other make. 


FIXED PITCH METAL 
CAA approved up to 165 hp. 


= 
FIXED PITCH WOOD 
CAA approved up to 225 hp: 
e 


TEST CLUBS 
up to 3000 hp. 

Write for Bulletins and Price Lists. 
Dept. A, Sensenich Corp., Lancaster, Pa. 
Sensenich PROP SHOP ... Certified Repair Station 
for all makes fixed pitch metal or wood propellers 


. Sensenich, Beech and Hartzell controtiabies. Mag- 
naflux, etching, anodizing and plating service available. 


. Service Hangar on Lancaster Municipal Airport. 


Approved Propelier Repair Station 3528. Uniimited 
Class | and 2 ratings. 


Concenith Propellorc 


SERVING THE AIRCRAFT INDUSTRY FOR MORE THAN 25 YEARS 


U. S. Marines are now operating 
their newest type helicopter, the 
Kaman HOK-1. These twin rotor 
helicopters are used for cargo carry- 
ing, medical evacuation, personnel 
transport, observation, and search 
and rescue. These fine ships are the 
latest product of Kaman’s ten years’ 
development and production of heli- 
copters for military and civilian use. 
Kaman is proud of the part it is 
playing in the furtherance of our 
National Defense effort. 


KAMAN 


THE KAMAN AIRCRAFT CORP. 
BLOOMFIELD, CONN. 








undisclosed weight penalty) will per 
mit an offset air intake after the fashion 
of the Allison 501. 

In trying to compare turboshafts 
that are still under development, onc 
must not overlook possibilities for 
future growth. 

The 153 illustrates this. 

In July 1952 the Army awarded th« 
Lycoming Division of Avco Manufac 
turing Corp. a contract to develop a 
600 hp. engine to mate with its XH-40 
helicopter 

Less than one year later the T53 
horsepower was upped to 720 [his 
is the maximum hp. which the Bell heli- 
copters can absorb. 

[his past June the 153’s rating 
again was increased to the present 825 
Thus the 153 has literally outgrown 
the vehicle for which it was intended 

Lycoming says the next jump will b« 
to 960 hp. All of these increases have 
been accomplished bv raising the tu 
bine inlet temperature. Further engine 
modifications (which will both increas« 
the temperature and alter the gin 
for increased weight flow) are planned 
to bring the 153 first to 1,200 hp 
then culminate with a 1,400 hp. ‘153 

Once a new engine is finally “on the 
shelf,” new airframes soon follow 
Watch for the new airframes that will 
be built around the T53 and its com- 
petitors 


Bureau of Standards 
Checks Gases Data 


A substantial contribution to the new 
scicnce of gas dvnamics has been mad 


by the National Bureau of Standard 
a series of measurements of the spec 
and attenuation of sound waves 
monatomic gases 
Ihe Bureau’s work has provided new 
information on the characteristics of 
gases under non-equilibrium condition 
tvpified by those behind the strong 
shock wave on the nose of an ICBM 
Primary value of the data will be t 
aid comparisons of propagation theor 
based first on the assumptions of equ 





New Helicopter Records 


Washington—U. S. Army last week 

claimed three new world helicopter speed 
records: 
@ 141.9 mph. over a 100-kilometer course. 
© 136 mph. over a 500-kilometer course. 
© 132.6 mph. over a_ 1,000-kilometer 
course, 

The marks were set by a Sikorsky H-34 
and were timed by the National Aero- 
nautics Assn. Russia claims to have flown 
a helicopter over the 500-kilometer course 
at 116.3 mph. 
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Mirror 


Airman of Strategic Air Command shines 
28 ft. high tail of B-47 six-jet bomber and 
is mirrored in its high gloss. Shine adds 
several miles an hour to speed of 600 mph., 
3,000 mi.-range bomber. 


librium, and second on the current con- 
cpts of gas kinetics. 

The NBS work was supported in part 
by the Office of Naval Research. M. 
Greenspan of the NBS sound laboratory 
onducted the investigation 


Republic Expands 


r . a . 
litanium Production 

Cleveland, Ohio—Republic Stecl 
Corp. will expand its facilities at Canton 
ind Massillon, Ohio, for the melting, 
preparation rorging ind research of ti 
tanium 

The SS million program wiil in- 
rease Republic's ingot output of ti- 
tanium and titanium alloys to about 

2 million pounds a year 

C. M. White, Republic president, 
iid the expansion program is expected 
to be completed in the autumn of 1957, 
with its initial phase being completed 
this fall. It is covered largely by a cer- 
tificate of necessity granted by the 
Office of Defense Mobilization permit- 
ting accelerated depreciation of the new 
facilities. 

Currently, about 95% of U. S. ti- 
tanium production is going into military 
aircraft, although it is being used in- 
creasingly in such industries as civilian 


aircraft, chemical, marine, food proc- | 


essing, pharmaccutical, atomic power, 
clectronics and petroleum. 
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Here is the versatile 
Pastushin Slug Rivet 
that gives absolute 
Fluid-Tight 


Construction 


This photomachrograph of 

a@ sectioned specimen 

iMtustrates the sealing 

principle of the Pastushin 

Siug Rivet. Standard 

sizes 5/32”-3/16"-1/4 
other sizes available 


The Pastushin fluid-tight slug rivet seals automatically. 
The exclusive fluid-tight seal is accomplished by the 
extrusion, or flow, of the .004 wall 1100 aluminum 
alloy sleeve into possible leak areas of the hole when 
the rivet is expanded during driving. Positive sealing 
is accomplished without the addition of foreign seal- 
ing agents. 

Because Pastushin Slug Rivets do not have preformed 
heads, uniform flow of rivet shank material in the 
flush head and upset end is assured during the driving 
process. 

PASTUSHIN REPLACEMENT RIVETS: For production 
or field maintenance, three types are available, 


— Jacket, Washered, and Washer-Jacketed. Like 
. the slug rivet, they are fluid-tight, have full rivet 
* _ strength and are easy to install with conven- 
~~. tional tools and methods. 


Write for Slug Rivet catalog 
PI-5 and No. PA-3 for details 
on the Pastushin repair kit 








> PASTUSHIN /ndustries Inc. 


5651 WEST CENTURY BOULEVARD, LOS ANGELES, CALIFORNIA 








Developers and Manufacturers of Aircroft Fasteners 


PASTUSHIN AVIATION CORP., Los Angeles, California 


fii 
Armante Campanine HAWAIIAN AIRMOTIVE, LTD., Honolulu, Hawaii 





—_—~e}—_—_ FLY WEATHER-WISE a 


These weather items prepared in consultation with the United States Weather Bureau 


BAROMETRIC FORECASTING 


is 








STEADY HIGH BAROMETER 
GOOD FLYING WEATHER 





Barograph makes a continuous record of barometer readings over 


extended periods. Large changes are indicative of weather trends, 


Keep in mind, however, that air pres- 


Correct interpretation of barometric : , 
sure normally goes up or down with Aneroid barometer can be 


behavior can be a valuable aid in fore- : 
casting weather. As pilots know, a fall- daily rotation of the earth. Thus, at- _ ¥ “9 oh nag yee. —- 

‘ ; : alized forecasts if record of 
ing barometer indicates the approach —=mospheric pressure is highest at around readings is kept. Reset fixed 
of a low pressure system with asso- 10 A.M. and 10 P.M. Lowest at enfeeenre toad frequently to 
ciated bad weather. High winds can around 2 A.M. and 2 P.M. So a falling keep track of pressure changes. 


generally be expected when barometer —_ barometer between 10 A.M. and 2 P.M. Gentle tap will show if imme- 
rises or falls rapidly. Upturn indicates does not necessarily indicate approach 


a windshift and improving weather. of a storm. 


diate trend is up-or down. 


FORECAST: Dependable Performance with MOBILGREASE AERO 


In any weather, wet or dry, hot or cold—quick, accurate 
control response . . . vital factor to safe flight . . . can be 


For Top i light Performance OR assured by proper lubrication with Mobilgrease Aero. 


Mobilgrease Aero General Purpose, with a temperature 


range of —40°F. to 275°F., is recommended for normal condi- 


Make it tions to help assure instantaneous reaction of ailerons, rudder, 
trim tabs, landing gear and other important controls. 

Where low temperature conditions prevail, use Mobilgrease 

Aero Lo-Temp. It has a temperature range to —65°F. Both of 


der i ants C a 
Leader in Lubrication for 90 years these top-quality Mobil products are approved by leading 
aircraft manufacturers. Fly weather-wise with Mobil! 





SOCONY MOBIL OIL COMPANY, INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC, 





Simplified Brake 


Ihis simplified, lightweight aircraft brake, 
specified as original equipment on several 
new commercial and military aircraft, con- 
tains about 200 fewer parts than brakes of 
comparable size and capacity, according to 
the Div., 


Goodvear Ihe new, 


manufacturer, Aviation Products 
lire and Rubber Co. 
disc-type unit also gives up to 50°% more 
heat absorption per pound of weight due 
to its new friction lining material. Because 
the brake does not require individual lin- 
ings, and is simple to assemble and disas- 


semble, maintenance costs are reduced. 


Plant to Turn Out 
Guidance Systems 
Minneapolis-Honeywell will build a 
S+ million facility for the manu- 
of inertial guidance systems at 
County International Airport 
near St. Petersburg, Fla. ‘The company 
is the third major company 
to announce Florida facility plans in 
recent months. (Sperry-Rand and Gen- 
cral Electric are the other two.) 
Construction of the new plant will 
tart immediately and production is 
expected to begin early in 1957. The 
new facility will provide 208,000 sq. ft. 
f floor space expected to 
cmploy 1,500 persons by mid-1957. 


DCW 
facture 
Pincllas 


WLOTLICS 


} 
and 1S 


Contract for Brooklyn 
Engineering Center Signed 


Polytechnic Institute of Brooklyn 
a contract with W. J. Barnes 
of New York to coordinate and 
supervise the conversion of American 
Safety Razor Corp. plant to a scientific 
and engineering center for the school. 
Brooklyn Polvtechnic bought the 
huge industrial plant in 1954 for $2 
million. Estimated cost of the conver- 
sion is between $1.5 and $2 million. 


signed 
Corp 
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Color TV Monitors 
Redstone’s First Moments 


has 
the 


Closed-circuit color television 
successfully to monitor 
tew seconds of a Redstone missile 
1unching at the Army site of the Au 
Missile ‘Test Center at Caps 
inaveral, Fla 
Several \ 
n top of the firing blockhouse at ap 
oximately 100 vds. distant from the 
un hing pad, ind were focused on the 
il 60-ft. ballisti 


usc d 


camcras mounted 


section of the twin 
missile 
Monitors inside the 


a closeup of the 


bloc kh usc FAVE 
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Thali color 


launching 
Black-and-white ‘T'\ long 
this kind of work This 
stance is the first color, clos« 
circuit T'V_ has 
he 
Electric 


pans 
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Japan Builds Jet 
Engine for Trainer 
Tokyo—Jap ult }3 


4 ; 
wu } 


the 
has 
used in 
vherc 

been put to work usc 
equipment was General 

units dey ) it the « 

Electronics rk, Svracuse, N. Y. 
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New G-E lamp helps keep dark-adapted pilots 
from “blinding out” when lightning flashes! 


Makes instruments easier 
to see... designed to 
reduce reflected glare 


General Electric’s new #4589 Lamp 
comes to the rescue when pilots suffer 
temporary loss of night vision. In after- 
dark fiving, a pilot’s eves are adapted to 
reading instruments and seeing other air- 
craft. The sudden brightness of lightning 
can make him “blind out’’—creating an 
acute hazard to himself, his passengers and 
his aircraft. 

Now, in such emergencies, pilots switch 
on the new General Electric #4589 Lamp 
and get a light of high intensity—making 
instruments easy to read. Afterward, lamps 
are dimmed for pilots to regain dark adap- 
tation. The beam pattern is designed to 
concentrate light on the instrument panel, 


” 


G-E #4589 Lamp—Controlled light for emergency seeing 


thus minimizing reflected glare from 
windshields, windows and canopies. 
This lamp is also used for instrumen 
panel floodlighting in stratosphere flying 
Your General Electric Lamp Distributor 
can provide additional information on this 
and other G-E lamps for aircraft lighting 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 








Valve Talk ) 


FOR WM. R. WHITTAKER CO., LTD. 
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BY MARVIN MILES 


Fixed prices for equipment repair or re-work save a lot of 


money. 


And for two sound reasons: They reduce the costs involved 
by fifty percent and they can cut turnaround time in half. 

Whittaker instituted flat rates for re-work jobs a year ago and 
in the intervening months the program has proved a definite 
success both for the Southern California valve company and for 
Whittaker customers who have had the foresight to accept the 


cost/time advantages offered. 


Re-work falls into four general classifications: (1) work 
required under the label of “customer responsibility” because 
of damage, improper installation, ete.; (2) re-work necessary 
under vendor responsibility, i.e., improper assembly, failure to 
meet customer test, ete.; (3) regular overhaul; (4) extensive 
modification programs where conversion to a revised configura- 


tion is required. 

Flat rate re-work, of course, applies 
only to jobs designated customer re- 
sponsibility. Under vendor responsi- 
bility no charge is involved, while over- 
haul jobs fall within a different cate- 
gory 

The Whittaker flat rate program — 
like others in the industry — was under- 
taken to eliminate the costly, time- 
wasting paper work demanded by re- 
work orders that require separate price 
quotations on each job. 

Whittaker experts tell me that a $5 
re-work order can consume $85 worth 
of clerical time and pile up more paper 
work than that required for a 1000- 
piece order of new valves! 

And time wasted in the paper mill is 
lost not only to Whittaker, but to the 
customer as well, for widening gaps in 
smooth delivery flow are hard to fill 

Take a typical example wherein flat 
rates are not accepted: 

After delivery, a mechanic damages 
a set of valves on the line. He may feel 
the trouble is “vendor responsibility” 
and writes it up as such. 

The purchasing department of the 
prime manufacturer has no way of 
checking, accepts the report and or- 
ders the units returned for re-work. 

On receipt, the vendor knows imme- 
diately the responsibility isn’t his and 
notifies the prime which accepts re- 
sponsibility and asks for price quota 
tions, thereby setting the paper mill in 
high gear 

Problem No. One arises when the 
prime won't order the re-work until he 
knows the price, while the vendor can’t 
quote until he gets into the re-work 

Then a wide variety of vendor 
departments become involved in the 
laborious process — production control, 
materiel control, planning, scheduling, 
expediting, transportation, etc. Mean- 
while the prime waits impatiently for 
the re-worked units, with the delay 
stretched through formulation of a cost 
breakdown and consideration of the 
vendor price quotation. 








This delay very likely will be 
stretched even further because the ven- 
dor — until he finally receives order 
approval — cannot plan on parts neces- 
sary for the fix or schedule the required 
production interruption. 

The flat rate program carves the re- 
work system down to a bare minimum. 
In essence, it involves a careful analysis 
of all production units on a historical 
basis—a study in which the primes may 
take part if they wish — to establish a 
fair, flat rate for re-work on the basis 
of past re-work requirements 

Flat rate prices are then meticulously 
reviewed every six months to keep 
them equitable 

The beauty of the system is that 
any prime with acknowledged re- 
sponsibility for re-work knows the 
exact price for the job and can order 
the work done with one piece of 
paper and little or no follow-up, 
thereby slashing the time element in 
half at a proportionate saving in 
cost, 

Here I would like to state that rarely 
is there any dispute about responsi- 
bility. The vendor's analysis of re- 
sponsibility is almost invariably 
accepted and while negotiation is 
necessary occasionally in fine-line 
cases, there are virtually never any 
accusations or arguments involved 

Most prime manufacturers have 
iccepted the flat-rate re-work system, 
agreeing to an average rate of about 
50 percent of the original cost. Others 
still prefer individual quotations, de 
spite the time/cost disadvantages 
involved, apparently because their 
auditing departments feel they cannot 
accept what they erroneously term 
“blank check” conditions 

Companies that have accepted the 
plan express enthusiastic approval. 
Therefore it would appear reason- 
able and business-like for the skep- 
ties to give flat-rate re-work a try — 
for their own advantage. 














Jet Engine Co. in cooperation with fou 
other companies and was assembled at 
the Omiya plant of the Fuji Heavy 
Industries Ltd. Engine will be tested 
shortly at the Omiya plant. If testing 
is successful, the engine will be in- 
stalled in a jet trainer planned by the 
Defense Agency. 


Honeywell Receives 
Contract for Jet Study 


\cronautical Division of Minneapolis 
Honevwell Regulator Co. has received 
a $250,000 contract from Wright Ain 
Development Command for study of 
inlet diffuser contro] methods on turbo 
ject engines. 

Phase I portion of contract calls for 
in 18-month study by Honevwell acro 
dvnamicists on methods to assure maxi 
mum pressure recovery as shock waves 
form ahead of jet engine inlet 

Phase II and III portions of contract 
are scheduled for later award. ‘Time of 
program may extend to five vears o1 
more, Honeywell savs. 

Contract calls for determination of 
inlet control variables; relationship to 
other svstems and controls; considera 
tion of electrical, hydraulic, pneumatic 
ind ram air power sources, simulation 
of foregoing conditions on Honeywell’ 
analog computer system, and prelim 


-Skid Device 


National Airlines is converting its entire fleet 
of 12 Convair 340s and six newly-acquired 
440s to the Decelostat anti-skid device 
Small unit mounts in the hub of wheel (sec 
arrow) and automatically prevents skids 
should braking action be too severe. This, in 
turn, climinates flat spots on the tires, in 
creasing their life, and promotes safer, 
quicker stops on slippery runways. Device, 
which is integrated into the brake’s hy 
draulic system, was selected after a two veat 
test on one airplane proved that it did the 
job required and appreciably reduced tire 
wear. Manufacturer is Industrial Products 
div., Westinghouse Air Brake Co. 
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YF-100 Bows Out 


Damani 8 pret CONTINENTAL means 


last trip last week, setting a new speed 
record of 588.95 mph. for a flight be 


tween Los Angeles and Denver. 
The aircraft was piloted by Maj. 


Claude E. Good, USAF representative at 
the North American plant, prior to its “ 
delivery to Lowry AFB where it will be : : <a f e*es¢ PLUS THE 
on display at the Air Force Academy. f ri 2 ‘ rm 
Previous record for the Los Angeles- . “ee ; . F 
Denver run was 361 mph., set in 1947 &S ss BACKING 0 
by a propeller-driven A-26. a 5 ’ 
| ESTABLISHED AND 

nary design studies of control systems a 
nd power actuation methods. - 

USAF has awarded Minneapolis EXPANDING SERVICE 
Hlonevwell Regulator Co. $4.4 million bs FY 














ontract to supply more automatic pilot 
svstems for McDonnell  Aircraft’s 
l’-101A Voodoo 

Contract brings total Honeywell o1 
ders for MB-] autopilot for Voodoo to 


$10 million. Company also has orders Continental’s family of 
otaling approximately $28 million to |  giverafe power plants— 
upply MB-3 autopilot to North Amer 65 to 320 hp—is broader 
ican’s F-100D Super Sabre and more diversified 
today than ever before. 

Avro, Orenda Buys Continentals give you 
. F | dependability born of 
Government Tools more than 52 years’ 
’ engine-building experi- 
Toronto—Avro Aircraft Ltd., and po ead baced ve steadily-growing network of ground 
Orenda Engines Ltd., Toronto, hav: facilities—factory-approved service and genuine Continental 
bought about S18 million of govern- parts—all over the world, wherever people fly. . . . Ask 
ment-owned machinerv and equipment your Continental Motors service station about the Engine 
for their factories at Malton, in subur Remanufacturing plan which gives you a new fdetory 
ban Toronto remanufactured engine—back to zero hours and with 
1 factory new engine guarantee—at low fixed cost, with 

virtually no dead time. 





Avro bought machine tools anc 
equipment for $3.7 million and now 
owns the entire plant and _ facilities 
where CF-100 and CF-105 jet fighters 

e in production. Orenda Engines Ltd 
bought equipment for $13.9 million 
ind now owns virtually all facilities at 
the plant 


Garrett Develops New 
CF-105 Heat Exchanger 

\ new heat exchanger for the cockpit 
cooling system of Canada’s supersonic 
delta-wing fighter, the CF-105. has been 
developed by the Garrett Mfg. Corp. ; . . ; att etna 
of Canada, Ltd. The unit is one of the 65 95 145 230 265 260 320 
largest stainless steel components ever 2300 2625 2700 2600 2600 3000 3000 
manufactured for aircraft use, accord 4 4 6 6 6 6 6 
ing to AiResearch Manufacturing divi- . 170 186.5 311 438 515 565 560 
sion, Los Angeles, producers of the heat Fuel Octane... 73 80 80 80 91/96 91/96 91/96 
exchanger. nan one = 

AiResearch says it uses vacuum braz- *Aiso avoilable in 240-hp version os Model 0470-M. 
ing to make the heat exchanger core to **Engine weight is complete with accessories. 
provide completely homogenous bonds 
and to assure the removal of all impur- 
ities, the principal cause of air con- . - e 
ceeiialins dani Volkan. [ontinental Motars [orporation 

The heat exchanger is part of the ————ooSSeee a —, 
complete air conditioning and pressur- AIRCRAFT ENGINE DiviS!toOn 
ization system being made by AiRe- 
search for the CF-105. 
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DUALEX AIRBORNE selective calling system can provide 100,000 or more codes, permits use of airline flight number or airplane registra 


tion number, instead of arbitrary alphabetical code which requires master directory. 


Airborne unit (left) and ground control (right 


shown have 10,000 code capacity but can be increased by factor of 10 or more without weight, size penalty. 


Dualex Seleal Bid Offers 100,000 Codes 


By Philip J. Klass 
Dualex, a new tvpe of “sequential” 
sclective calling system, capable of pro 
viding 100,000 or more calling codes 
is making a strong bid for Au 
idoption as a competitor to the Mo 
torola-developed selcal system now be 


l’orce 


ing installed by several airlines. 
I'wo major airlines reportedly share 
held in some USAF quarters 
that the new sequential type selcal 
offers greater operational flexibility. 
Ihe Dualex system can also perform as 
1 poor man’s data link. It is manufac 
tured bv Bell & Gossett Co., Morton 
Grove, Ill, under with the 
Dualex Corp 

Dualex’s increased operational flexi 
bility stems from the fact that it is a 
digital system and can provide 100,000 
or more different codes, compared to 
the 2,970 codes now available in the 
Motorola system which was adopted for 
airline use by Aeronautical Radio, In 
\rinc) more than two vears ago 


Cail Numbers 


With the present Arinc selcal system, 
cach airplane is assigned an arbitrary 
call code. To contact a flight crew, a 
operator must first determine 
which airplane has been assigned to 
that flight and its CAA registration 
number, and then look up in a master 
directory the call code assigned to that 
aircraft. 

Dualex system, on the 


the view 


licens¢ 


I idio 


other hand, 


70 


permits assignment of call codes which 
are identical to the aircraft flight num 
ber. Thus a United Air Lines radio 
operator seeking to call UAL flight 
No. 600 merely transmit the 
number 600, preceded by a_ two-digit 
airliner 


WA 


would 


number which identified the 
as United flight 600, rather than 
or American flight 600 

rom the An 
sequential type 
cient codes for its 
craft and will permit it to 
numerical call code which corresponds 
to the last five digits of cach uirplane’s 
registration number 

\ comparison of the principles of 
operation of Dualex and the Arinc sel 
better under 
features and limita 


force viewpoint, a 


sclcal suth 
thousands of air 


provides 


issign a 


cal systems provides a 
standing of their 
tions 





Behind the 


Dualex 


Name 


Corporation, which has li 
censed Bell & Gossett Co. to produce 
its sequential system 


selective calling 


and an airborne teletype system em 
ploying similar principles, is headed by 
James Durkee, retired Navy captain who 
developed the basic technique. The cor- 
poration gets its name from the first two 
letters of the last its three 
owners: James DUrkee, Fred ALbertson, 


and Carl V. EXselson. 


names of 











@ Motorola/Arinc selcal. 

Operates by transmitting two cons¢ 
utive pulses, each of which contains tw« 
(frequencies) I'welve different 
tones, ranging from 312.6 to 977.2 
evcles per second, each arbitrarily iden 
tified bv a letter (A through M) are used 
to make up the caJl codes. ‘Thus 
code AG-F'L means that tones A and G 
are transmitted simultaneously for ap 
proximately one second, followed by an 
0.2 second pause, followed by tran 
mittal of tones F and I 

Call codes normally are assigned to 
an airplane on a permanent basis by out 
fitting with 
four reeds, cach tuned to one of th 
tones im its lo change 
hange of 


scl il receive! 


toncs 


om 
1 Cdl 


its airborne selcal receiver 
issigned code. 
the assigned code 
reeds in the airborne 
© Sequential (Dualex) selcal. 

Operates by transmitting a string of 
onsecutive pulse-pairs, with cach puls 


requires ! 


consisting of a single tone selected fron 
wailable. Of the 
tones, the first 
pulse of the pair, while the remainin 
five are used only in the second puls¢ 
Together the combination can definc 
mv number between zero and 
lo illustrate Dualex operation, 
that identified by 
number, i.c., T;, T., . I';. If it is de 
between 


one of seven seven 


two are used only in 


nin 


sume each tone is 


sired to transmit a number 
zcro and four, the first pulse of the pai 
will use J If a number between five 
and nine is to be transmitted, the first 
pulse will transmit T.. The secon 
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pulse tone indicates which number in 
the zero-to-four or five-to-nine group is 
desired. For example, a pair of pulses 
consisting of tones ‘IT, and T; might 
indicate the number Zcro. ‘Tones 1, 
nd ‘Il, correspond to the number One, 
tones T, and ‘T, to number Five. 


Two-Digit Transmission 


lo transmit a two-digit number like 
to transmit two 
and ‘I, fol 
indicate a 


15 it is only necessar 
pulse-pairs in sequence (1 

lowed by l ind | } lo 
three-digit number, a third pulse-pair is 
idded to the message. In Dualex there 
is no pause between single- 
tone pulses in a pair, or between pairs. 
is transmitted in 


SUCCESSIVE 


\ five digit numbe1 
bout two scconds 

\ Bell A Gossctt official SavVs therc 

no theoretical limit to the number 
f digits that can be added to 
message. Each digit increases the num- 
ber of available codes by a factor of 10. 
lhe code capacity of the present Arinc 
svstem can be doubled or tripled (to 
>,940 or 8,910 codes) by adding an- 
ther 12 or 24 tones and reeds, but it 
til] falls considerably short of the Dua- 
lex capacity. 


Poor Man’‘s Data Link 


By adding another digit sclector on 
the pilot’s Dualex code selector (see 
photo, p. 70) and two small parts in- 
side the equipment, the number of 
Dualex codes is increased by a factor 
f 10, Bell & Gossett says. 

By adding one more digit 
than is required to provide the neces- 
irv number of codes, and a small func- 
tion control unit, Dualex can serve as a 
data link svstem. This en- 
ground radio operator to 
different instruc- 
tions, questions, or command controls. 
“What is vour altitude,” 
estimated arrival 


1 selcal 


sclector 


round iT 
ibles the 
transnut up to ninc 
lor example 

I What is 
time? ; 

It a ground controller wanted a re- 
port on the altitude of American Air- 
lines flight 215, it could address a six- 
digit message to the airplane. ‘The first 
two digits would identify the plane as 
\merican, the next three digits would 
ind the last digit would light 
“Re port 


youl 


be “215” 
m indicating lamp marked 
\ltitude.” 

This data link feature also could be 
ised in connection with the air traffic 
ontrol transponder to enable a ground 
ontroller to select automatically the 
particular code which the transponder 
transmits. 


Other Advantages 

Bell & Gossett ofheials report that 
recent USAF tests have confirmed other 
theoretical advantages of the sequential 
type selcal system, including: 
e More powerful: In the sequential sys- 
tem full power (100° modulation) 
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can be applied to the single tone in 
stead of being split between two tones 
is in the Motorola system. 

e No false triggering: Approximateh 
half (1,438) of the present 2,970 Arine 
theoretically at Icast, 


nggcring from 


sck il codes are, 
subject to possible false 
intermodulation 
The use of tonc 
in. the sequential system climinates 
this problem, Bell & Gossett officials 


report. 


Weighs 22 Ib. 


Ihe airborne Dualex unit, with dual 
channels and 100,000 code capability, 
weighs about 22 Ib. including the digi 
tal selectors which cnable the pilot to 
set up any desired call code. ‘This com 
pares with a weight of about 13 Ib. for 
the Arinc unit. Both come in short 
L ATR size cases. Dualex airborne unit 
is completely transistorized. 


created harmonics. 


singic transmissions 


Dualex svstem has been advanced by 


Bell & Goss it time when sever 

U. S. airlines, including Pan American, 
United and Delta, are heavily commit 
ted to the Arinc Several avion 
ics manufacturers, including Motorola 
Collins and Bendix Radio, are in th« 
same boat 


If the Ai hould 


new sequential tvpe seleal, and ther 


svstem 


lb orce idopt the 
are indications that it might, the move 
could affect the airline sck i program 
Under the Civil Reserve Ai Fleet 
(CRAF) program, a siz ible number of 
lirliners are outfitted to permit then 
immediate transfer to the Military Au 
l'ransport Service (MATS) in event of 
If these aircraft 
were outfitted for sequential type scleal 
ght decide to adopt it 


px kesman fo 


national cmergenc’ 


some airlines mi 

for flectwide usc, 
American Airlines savs 
Hlowever, for the 


thes 


moment, 
pokesmen sa\ have no 


witch horscs midstream 


SKYSCREEN CENTER background projects position of radar tracked aircraft on easily-read 
screen at left. Old method of plotting with use of vertical transparent board is shown al 


right. Demonstration showed Skyscreen faster and more accurate. 


Skyscreen Plotting System Shown 


\ir National 
Control and Waring Sqdn. As Sk 


Compton, Calif.—Skyscreen, North- 
rop Aircraft Anaheim Division’s optical 
radar plotting system, in a demonstra 
tion recently plotted all air traffic in the 
Los Angeles basin. ‘The show was put 
on for a group of military and CAA 
officials. ‘The CAA has evinced interest 
in Skvscreen’s possible applications for 
cn route and close-in air traffic control. 

the demonstration was held in the 
Air Direction Center of the California 


Guard’s 14Sth Aircraft 
+9) projected 
transluscent 
radar con 


screen (AW Jan. 9 p. 
uircraft 
irca map, i 
sole-to-transparent screen via operators 
ind telephone plot was simul 
tancously. 

Operating Skyscreen were three ANG 
airmen, checked out on the device in 
30 min. prior to the demonstration, 


positions on its 
conventional 


made 
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tramed tcam of 


| " iv mci PL 
5 ited the present system. 
NORTH AMERICAN’S Heart of Skyscreon is Reyfas, a pe 
entation system involving a_ cathoc 
. ° * ray tube which can accept radar beat 
Columbus Division me ges scanty «Bean Rag 
means of communication which cai 
carry human voice, HF, VHF, UHI 
radio or land telephone lines 
The CRT, a 16-in. model, is in th 
head of the Skvscreen. ‘The radar bean 
sweep, blips and clutter are project 
downward through a beam splitter ont 
i lense Ihe beam splitter climinat 
the local geog iphi clutter from mou 
tains, buildings, et It lea tl 
plane ccho pass on to a lense 
the operators can place a specialh 
signed glass chip on the echo 
tion. ‘This chip gives airplane 
its color, which is projected on 
screen by its direction and 
numbers and dots 
Northrop thinking on Skyscreen 
trafhe operations is that a large conti 
center, with a translucent map of th 
rea under the particular center’s 
trol, could make use of a number 


radars placed along airways, cach rad 


Provides OHIO Opportunities having its Skyscreen projector. With 


number of operators moving chip 


For E ENGINEERS: . itt site isons onto syste 
: ing the entire airways route systen 

or xperienced every plane in the control center’s cog 
nizance would be scen easily on tl 


’ ' large areca map 
In Columbus, thousands of professional people have , P, 7 le , 
} rovistions Can De made or aqack 
ity the ictfiac 1 educated way ] . ‘Yolumt| 
a city that satisfies an educated way of life. Colum ome meng Raa tag Ey genoa aie 
fine centers of learning and cultural opportunities. is height finder radar presentations o 
At North American‘s Columbus Division, many of these scales above the map, cither by anoth« 
people work on the completely sufficient, young but proved chip or symbolicalh 
sOT IT) eATY SIICA ed na f viatio "' yYreates ° 
engine ing team dedicated to one of a riatic n's great st Other Systems Studied 
iallenges—the design, develo nd manufacture of 
challenges —th — pas; P Marriages between the Skyscreen p 
North American s Nava! airp anes. section system and various other avion 
The highly regarded FJ-4 FURY JET is a ‘‘concept-to- trafhe control systems have been und 
flight’’ Columbus Division product, and stability from ass study by Northrop and the militar 


ciation with North American Aviation, the company that h« Presently, it is envisioned that Char 
’ wctron tube presentations as 1] 

‘ : SAGE. can be = successfulh 

a career opportunity worth investigation by any engineer: thi 


built more airplanes than any other in the world... 


characters being repla ed by add 


tional information presentations on th 


A SELECT FEW POSITIONS ARE OPEN marker chips. Northrop enginecrs il 
IN EACH OF THESE FIELDS: ee no reason why other avionic pre 


; : ntations cannot be married to Sh 
Aerodynamicists, Thermodynamicists, Dynamicists, Stress . vente: ' ¢ . “bl dot 
5 ccn royecnon O TO cms oO cia 


Engineers, Structural Test Engineers, Flight Test Engineers, sceciniileete: Mite tates ty Sines 

Mechanical and Structural Designers, Electrical and Elec- tubc 

tronic Engineers, Wind Tunnel Model Designers and Build- Reason for the Rayfax installation 

ers, Power Plant Engineers, Research and Development that current users of Skyscreen are mil 

Engineers, Weights Engineers. tary installations where the unit 
For the Full Story On Your Ohio Future, Write Today: o pace canal . a ae — = 

Mr. J. H. Papin, Personnel Manager, Depart. S6AW. etteRinn oné ot Mattel Ve. An cnsli 


North American's Columbus Division, Columbus 16, Ohio. unit had been borrowed by the Nav 
ind installed at Chesape ike Bay, fi 
evaluation 

Skyscreen’s radar pickup also hook 


Engineering Ahead for a Better Tomorrow 
ae up carly warning radar planes to Ai 
Direction Centers, again through Rav 


7 ‘ 
; NortH American Aviation, INC. fax’ ability to transmit its data o 


COLUMBUS DIVISION iricd channels 


i 
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STEWART 


EL ELECTRONICS 


a Division of Stewart-Warner Corporation 


1300 No. Kostner Ave., Chicago 51, Ill. 


WARM WELCOME 


Stewart-Warner Electronics today detects the presence of high- 
performance aircraft, identifies it as friend or foe and can provide 
a warm missile welcome in an instant. 

Research and development at Stewart-Warner Electronics have 
produced these advanced systems. The program is still expanding, 
as are the opportunities for the exceptionally well-qualified engineer. 

Today as yesterday, Stewart-Warner Electronics safeguards our 
skies with tomorrow’s planning and production. 








M } C R 0 precision switches 


+++ THEIR USE IS A PRINCIPLE OF GOOD DESIGN 





This “Electrical Memory” switch is a 
completely new concept in switching 
remotely controlled circuits 


Here is the first in a new series of 


“electrical memory”’ toggle switches. 
It is designed to provide electrical 
indication while putting information 
into computers where it is necessary 
to know which circuits were last 
energized. 

This new MICRO SWITCH switch as- 
sembly will simplify and revolution- 
ize some basic circuit designs of 
complicated aircraft control panels, 
airborne and other computer devices, 
ground radar units and other types 
of remote control equipment. 

This new switch is typical of the 
manner in which MICRO SWITCH engi- 
neering, a pioneer in the precision 
switch field, has been meeting un- 
usual aircraft design requirements 
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In the long 
MICRO SWITCH line are many switches 
and assemblies which have been de- 


for almost two decades. 


signed for multiple circuit control, 
resistance to high temperatures or 
sealed against environmental changes 


and exposures. 

Whatever you want in a precision 
MICRO SWITCH can supply it 
—with a reliability and long-life per- 


switch, 


formance in keeping with rigid air- 
MICRO SWITCH 
engineering service is at your nearby 
branch office- 


craft requirements. 


as close as your phone. 


Four subminiature 
switches in 
“Electrical Memory” 
Toggle Switch 








¢ The assembly uses three single-pole 
double-throw subminiature switches 
and one single-pole double-throw sub- 
miniature ‘‘memory switch.”’ 


How switch is operated 


> 


© inom 


Lever Position 
No 1 
NO ToC NC. To( NC Te 
Curcurt Made Cucuit Made Curcust Mad 
NO ToC NC Tot NC Tot 
Circurt Made Curcuit Made Circurt Mad 
NC ToC NC. ToC NO To 
Circurt Made Circurt Made Circuit Mad 
NC ToC * NO. Tot 
Circuit Made Cirewit Mad 
“N.C ToC. Circurt Made if Lever Last Moved To Lever Position No. 1 
*N.O ToC. Circuit Made if Lever Last Moved To Lever Position No 3 


Lever Positron Lever Position 
0 N 


Switch No 
Switen No 2 
Switch No 3 


Switch No 4 


Electric rating of basic switches 


The precision basic 
subminiature 
switches used in the 
assembly are listed 
by Underwriters’ 
Laboratories at 
amperes 125 or 250 
volts a-« Their d- 
rating at 28 volts is 
inductive 3 am 
level 
and 2.5 amperes at 
50,000 feet: 

4 amperes 
level and 4 amperes 
at 50,000 feet. Max 
imum inrush is 15 
amperes 


peres at sea 


resistive 
at sea 


Send for Catalog 75 


**Subminiature 
Switches”’ 


MICRO SWITCH 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


! snada, Leaside, T f f f » @ 


FREEPORT, 


ILLINOIS 





SIMULATOR (left) with F-151 Visual Fixed Aerial Gunnery Trainer. Target is on screen at upper left of cockpit, operator is at consol: 
lower right. Foreground cabinets contain electro mechanical analog computers which perform computation of target position and attitud: 


relative to student. Mechanism (right) projects horizon target. 


Gunnery Trainer Attaches to Simulator 


A new flexible acrial gunnery trainer, 
mploying a television pickup and pro- 
icction system, can be attached to any 
modern flight simulator. Developed by 
the Rheem Manufacturing Co., the 
system projects a target image on the 
inside of a large spherical screen sur- 
ounding the simulator cockpit. Visible 
horizon is established by a_ hemi- 
pherical projector mounted at the top 
f the sphere 

Directed by 
the trainer converts aircraft instrument 
signals from the flight simulator into a 
visual display contaming air and ground 
targets and sky and carth effects. Hx- 
ct spatial geometric relationships be- 
tween fighter aircraft and target are 
lepicted 

The trainer 


intersvstem computors, 


contains a complete 
system designed to 
present and future fire 
ontrol systems for gunnery, rocketry 
ind bombing. Dynamic inputs from 
the flight simulator enable the comput- 
ing sight system to track the projected 
target image; the built-in scoring devices 
i1utomatically register the tracking and 
firing proficiency of the pilot. 
Immediate detection and correction 
of errors in tactics or operating pro 
available at the instructor's 
in a_high-transfer 
instructor to = stu- 
traincr 


VC ipons scoring 


iccommodate 


cedure is 
resulting 
trom 


console, 
of learning 
dent rhe 
operating controls, target course gen- 
erator controls, calibration 
check controls and an interphone sys- 


console contains 


system 
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tem for communication with the stu- 
dent. It indicates sighting and ranging 
accuracy, triggering time, rounds fired, 
number of hits, and other data needed 
for instant evaluation. Except for such 
vibration and acceleration 
closely simulates 


factors as 
forces, the 
truc flight conditions. 

Ihe system, called the F-151 Visual 
lixed Aerial Gunnery ‘Trainer, can be 
attached to any modern flight simulator 
with minor modifications. These mainly 
are confined to installation of data pick 
computer el 


system 


off devices on certain 
ments. Any fire control system which 
operates from dynamic forces produced 
by the aircraft and/or 
ments produced by radar, can be cli- 
ploved in the 
compatibility with the chosen simula- 
tor cockpit arrangement. Radar and 
visual data will correspond in 
position at all times because the source 
of target position data is common to 
both. 

Need for a visual simulation device 
for training fighter pilots in the op- 
crational use of disturbed reticle type 
gunsight was established by the Air 
l’orce Operational Service back in 1948. 
In 1950, Wright Air Development 
Center prepared a comprehensive speci- 
fication covering the technical require- 
ments of such a device. Soon afterward 
Rheem was awarded a contract to de 
velop the fixed gunnery trainer undet 
the technical direction of WADC. 

The trainer originally was planned as 


Space ic su4»rc 


svstem, assuming 


spac ec 





'g * ooo! 
— 888. 
Titi iit itt | 








| meet 


POWER control panel of F-151 trainer. 








See you 


at the 


When all the shouting is over and the last 
campaign speech has been made, isn’t this 
what all the struggle is really about? 

You and your neighbors are going to march 
to the polls November 6 and settle things the 
American way. 

Not by fists or by force, not with a penalty 
if you don’t vote, or the secret police checking 
up to see if you did. 

You’ll vote because it’s the thing to do. 


Polls! 


Vote as you please, of course—but vote. 
Vote for the party and the candidates you 
honestly believe will represent you best. 
But also vote because you believe in this 
democracy of ours and you want to keep it 
the way it is—a country where you can have 
your say and nobody else can say it for you. 
Everybody you know 
will be there. 
We'll see you at the polls. 


VOTE NOVEMBER 6Gth! 





tered about gencral simulation of in 
flight conditions. During the develop 
ment of the F-151, Rheem conducted a 
study program which established pre 
liminary design parameters for fighter 
vs. fighter traiming. 

Other Rheem projects 
e A visual reconnaissance trainer design 
concept embodying reflected light pro- 
jection system which presents a full 
color image from a_ three-dimensional 
terrain map. 
¢ A comprehensive visual trainer capa- 
ble of presenting visual effects of take- 
off, trafic pattern navigation and land- 
ing. 
e A synthesized radar sighting unit for 


APG-41B radar equipment 


Beekman Receives 
Instrument Contract 


1925 


PROJECTOR employs 80,000-volt television Dallas, ‘Tex.—Beckman Instruments, 
tube to project target on spherical screen. — [y,¢ _ of Richmond. Calif.. received a 
contract to install a $131,310 data- 

a completely integrated system contain- handling system in the Chance Vought 
ng, in addition to visual elements, a Aaircraft. Inc.. new $3,820,000 super- 
minimum simulation cockpit and acro- sonic wind tunnel 
dynamic computers of simple nature. Contract provides for installing in- 
This trainer was intended to simulate — gtruments which will measure and _re- 
tvpical pursuit path gunnery attacks cord data from model planes and mis- 
ouly, without concern for other phases  siles mounted in the 3,800 mph: facility. 
of acrial combat. But as the program (Chicago Bridge & Iron Co. recentis 
progressed it became apparent that the won the contract for constructing the 
usefulness of both the flight simulators —tynnel for $2.868.000. 

nd the gunnery trainer would be cn- 
hanced if the trainer were designed as 
1 visual attachment for modern train- 
ing systems. The engineering model of 
the F-151 trainer thus was based upon 
flexibility of new design concept 

After evaluation tests at Nellis Air 
Force Base at Las Vegas, a production 
contract for the F-151 was issued to 
Rheem in January 1956. The trainers BIG or SMALL 
are visual attachment devices designed 


specifically for connection to the MB-3 they all ‘ 


’-100) Flight Simulator in production 


by Melpar, Inc., of Alexandria, Va., and SHINE 
the Union Switch and Signal Co. of BEST 
Swissvale, Pa. 


Rheem is a manufacturer experienced SHINE 
) military development programs cen- LONGER 
SHINE easier with 


ally nimble 


sefulness of 


180. They're easy to 


amphibious 
, €asy to remove during seasons 


FLOATS 


istics on land. At last a re 


amphibian! 


Fine Floats since 


See your Cessna distributor or 


write for float brochure. 


Investigate how Edo 
desired. Available for prompt deliv- 


when water operations may not be 


your Cessna 
install 
ery. 


. over 
engine Pipers, Cessnas and many other types. 


EDO CORPORATION: College Point, L.1!., N.Y. 


Standard Edo floats available for ail single 


Your Cessna 180 on Edo amphibi- 


ous floats gives you great new utility 
you never dreamed possible before. 


And you get such wonderful per- 


Suddenly, you have a million landing floats will improve the u 
formance with the Edo 180.. 


places—every lake, harbor, river, plus 


regular airports. 
135 mph cruise, fast take-off from 


CESSNA 180 ON 
water, the nicest handling character- 


The Perfect Amphibian... 


The original chemically- 

impregnated cotton wod- 

ding — Cleons quicker, gives 

higher, longer-lasting gloss, 

leaves protective film Saves AVAILABLE 
time, lobor and money! AT LEADING 
Avoid inferior imitations. DISTRIBUTORS 


with long-travel oleo struts. Surprisingly little 


tractable, wide-tread, four-wheel gear each 
weight penalty. 


Edo Model 289 amphibious floats feature re- 


TELEVISION pickup unit, brains of which is | MANUFACTURED EXCLUSIVELY BY 
Du Mont Vidicon pick-up camera extreme George BASCH Co. 
left of cabinet. im 559 Longfellow Avenue, New York 59, N.Y 
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new airborne 
(leew 


electronic system 


Engineered for those customers who 
require the finest equipment obtainable 
—Collins new Airborne Electronic 
System is as advanced as the Jet Age. 
A complete package installation in 
communication, navigation and control is 
Lightweight—savings up to 65%, 
Compact—volume reductions of up to 
60%, Efficient—power reductions of 
50% or more, and Modularized—for 
complete flexibility on any multi- 
engined aircraft—piston or jet. 


more reliable 
less weight 
more compact 
less power 
more ftiexiblie 


Top Shelf: Dual Integrated Flight System; 
2nd shelf: dual VHF Xmtrs and Revrs, 

dual Selcal; 3rd shelf: Automatic Pilot, dual 
VOR/LOC Revrs, SSB HF Revr; 4th shelf: 
dual SSB HF Xmtr, dual Glideslope Revrs; 
5th shelf: second SSB HF Revr, ATC Beacon 
Transponder, Radar Synchronizer; 

Bottom shelf: dual ADF, Interphone 
Amplifier, Marker Revr, and R/T of Radar. 





COMMUNICATION 


Only Collins offers such a complete 
line of communication equipment— 
VHF, HF, HF SSB, Interphone and 
Seleal. Modularized, transistorized, 
each with an integral, removable power 
supply. The latest unit, the Collins 
new SSB 1 KW transmitter-receiver, 
will set the new standard in global 
operations. 


NAVIGATION 


Collins, as always, the leader in naviga- 
tion equipment, brings this new pack- 
age which includes ADF, VOR re- 
ceiver and instrumentation, ATC Bea- 
con Transponder, Marker and Glide- 
slope Receivers, and Weather Radar. 
Representative of the new lightweight 
navigation equipment is the 15 pound 
ADF Receiver built to ARINC Char- 
acteristic 530A. 


CONTROL 


Using Collins control package, smooth, 
precise, flight control is achieved with 
Collins tubeless, modularized Auto- 
matic Pilot. Outstanding instrumen- 
tation is provided by Collins Integrated 
Flight System—the original; the IFS 
also gives excellent manual flight con- 
trol. 


CREATIVE LEADER IN AVIATION ELECTRONICS 


COLLINS RADIO COMPANY, 2815 2ND AVE., S.E., CEDAR RAPIDS, IOWA; 1930 HI-LINE DRIVE, DALLAS 2; 2700 W. OLIVE AVE., 
BURBANK, 261 MADISON AVE., NEW YORK 16; 1200 ISTH ST. N.W., WASHINGTON, 0.C.; 4471 N.W. 36TH ST., MIAMI 48; 1318 
4TH AVE, SEATTLE. COLLINS RADIO COMPANY OF CANADA, LTD., 11 BERMONDSEY ROAD, TORONTO 16, ONTARIO ¢ 
COLLINS RADIO COMPANY OF ENGLAND, LTD., SUNFLEX WORKS, COLHAM MILL ROAD, WEST DRAYTON, MIDDLESEX. 





FAIRED nose and thin nacelles characterize conversion of single engine 


Beech Bonanza by David G. Peterson, Tulsa, Okla., who is stand- 


ing at cabin entrance of the twin engine model. Single-engine model is in background. Conversion uses two Lycoming P-340 engines, 
rated at 170 hp., but engines are inverted and have fuel injection. Air 
celles, two to each engine. No tail modifications were made, but wing 


Bonanza 35 Converted to Two Engines 


By William Gregory 


Conversion of a single-engine Beech 
engine modcl 
14-in. high 


svstem de 


Bonanza 35 to a twin 
using fuel injection, 
elle with an 


» add to lift and a gross weight 


ind a 
exhaust 


10-250 Ib. over the single enging 

fered commercially by David 
Peterson of Tulsa. Okla 

there are about 5,000 Bonanza 

Peterson said, “and if I can 

15-20% of them interested in con 

gct the 


on I think I can ost down 


I nuind $15.000.’ 


Figures Tentative 


experimental conversion 
made a dozen test flights 
the basis of the fi 

on quoted Thev are 
emphasized 
\ lot 
tht I was 
lane without 
but it handled as well as anv planc 
vith the usual tail. What I’ve got are 


f people around the 
crazv to fl 


1 rudder,” Peterson said, 


lirport 
1 twin-enginc 


two rudders.” 

Peterson found in test flights that 

ith the left engine, the critical engine 

thered and the right engine at full 
stalling speed was 62 mph. Thi 

is with 40 gal. of fuel and onlv him 

If in the cockpit 

At what he expects will be full gross 
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weight—3,100-3,200 Ib.—Peterson said 
single-engine stalling speed would be 
bout 68 mph. ‘This would include the 
iddition of two 30 gal. fuel tanks out 
board of the nacelles, as cither integral 
wing tank or tip tank Peterson has 
not decided which 


Lift Gained 


Part of the reason for the good sing] 


cngine onversion 
Peterson belicy cs ( gained not 
only from the thin nacelle. but 


) te 
1 p 


pcrroriman 


ilso the 


ot the 


ving, pro 


placement of the exhaust 

well forward on the 

thrust 
form of boundary laver 
lew structural 

made in th 

to the tail 


nacelle 
ugmentation and 
mntrol 


itions wer 


viding some 


CxXpt ! model none 

Wel ng spar Wa 
extended from the wheel well out t 
the tip to carry tl ] load 
The wing was cfed u o carry the 


naccll standard tubular 


ised ruc 


<a vhi i 
mount 

bibre 
like to us 
nrcew i] be 


once 1s 


LIS 
Bonanza’s singl 


By removing 
Continental engine, which was 185 hp 
the 194 nodcl mverted, Peterson 
ied 550 Ib. fuselage ight. Because 
of the weight vith fuel 


distribution 
idded in the wings, this weight cannot 


intakes, which take advantage of ram effect, are on top of na 
structure was strengthened. 


be replaced in the fuselage in the form 
of baggage. 


I'he conversion allows 150 Ib. for lug 


rage and radio and electronic gear im 
the nosc 

Ihe two 0340 Lv 
rated at 170 hp., which replace the 
Continental weigh about 700 Ib. total 
This, with the extra fuel, accounts for 
the difference in gross with the Bonanza 


5 loading 


oming cnginc 


single engine—2,775 Ib 
is 9.4 lb. /hp. and perhaps less if the 
from fucl 


powc! 


engines are gaining powe! 
nycction 

Peterson is not committed neces 
to a l Another on 


tincntal is suitable, he said 


vcoming engin 
vould be I 
ind he would prefer whichever manu 
facturer would agree to supply him thi 
engine with the fucl injection modifi 
made 


tions alread 


Ram Effect 
Not a great deal 


tion was necessary for the fuel injection 
The equipment 


of engine modif 


vstem, Peterson said 
is furnished by Simmonds Acrocessories 
Inc., Tarrvtown, N. Y. And the nozzk 
ire placed in the intak« ports of the 
linders 
Air 1s 
Oops On ¢ ich s of the 
[his has the 
from the prope Her 


Some 


two forward facing 
nacelk top 
1 ram effect 
iirflow 


horscpowcr ma be 


idvantage of 
wash and 


a. * 
iddcd 
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Be 


gained by using the injection system. 
Peterson has not tested the engines 
with a dynamometer, but he has found 
that in full low pitch the engines rated 
at a maximum 2,700 rpm. will turn 
2,900 rpm 


Carburetor Eliminated 


Elimination of the carburetor trim- 
med six inches from nacelle height, and 
gaining an cfhcient, thin airfoil shape 
from the nacelle was a major reason 
why Peterson chose fuel injection. 
Dropping the oil pan and shifting from 
1 wet to a dry sump also saved nacelle 
height. The nacelles are about two 
thirds the height of those on the Cessna 
310, which itself gains 12% of its total 
lift from the aerodynamic nacelles 

lo put both air intake exhaust on 
top of the nacelle, Peterson has inverted 


the engines. This eliminates a possible 


hre hazard in removing the exhaust 


from the engine bottom, and it also re- 
duces the engine heating problem. 

Fuel consumption of the conversion, 
which will be called the Super V, is 
ibout 15 gal./hr. at economy cruise at 
12,000 ft. Peterson said. 

Duration of 64 hr. would provide a 
range approaching one-stop _ trans- 
continental. 

lop speed is estimated at 220 mph. 
Cruising speed, Peterson said, would 
lie between the Twin-Bonanza model 
C50 and the Cessna 310, or around 200 
mph. 

Peterson is chief pilot of the Sinclair 
Oil Co. He has taken a vear’s leave of 
absence to handle the conversion pro- 
ject, and has formed a firm called the 
Sky Line Manufacturing Co., in Tulsa 
to do the work. 

Peterson is sending letters to Bo- 
nanza owners to sound them out on 


conversion 





U. S. BUSINESS & UTILITY AIRCRAFT SHIPMENTS 
(January June 1956) 





Aircraft 


Aero Design 560-A 
680 


oa 
& Br 


Beech Bonanza 


Twin-Bonanza 
Model 45 Trainer 


.- 
vViCooe@ 


Callair A-4 
Camair 480 Twin-Navion 


> © 


Cessna 170 
172 


Champion 7EC 
Helio H-391B Courier 


Lear Learstar Mk. 1 
Learstar Mk. 2 


Mooney M18C 0 
M20 8 


Piper Super Cub PA-18. 14 


Apache PA-23 37 
Royal Gull P-136L 1 
Taylorcraft Model 20 4 


Jan.- 
June Total June Total 


743 
180 316 
182 351 
310 106 


Super Cub PA-18A. 45 241 
Tri-Pacer. 104 554 


Totals 653 3,186 


Builder's Net Billing Price 
May Jan.-May 


30 993,000 
18 


220 
45 

6 2,489,602 
57 

5 


$3,603,700 


12,984,566 


38,621 
235,450 


9 10,991 
9 58,000 
61 
3,464,222.50 17,412,343.85 
304,478.46 
277,000 
1,200,000 


78 70,800 
12 46,000 


3 640,000 
0 


7 79,000 264,873.65 


24 


97 
10,142,887.19 


2,016,482.65 
7 74,500 

15 20,000 

$9,916,598.15 


521,500 
140,153.80 
$47,125,573.95 





19, p. 63. 





Includes sales of five factory-owned Model 195s and 2 agricultural versions of L-19. 
Source: Compiled by AVIATION WEEK. Previous tabulations for 1956: AW July 
9, p. 84; AW May 28, p. 101; AW May 7, p. 103; AW Apr. 2, p. 67; AW Mar. 
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Sealing 
Republic’s 
drag 
chute 
by 


Arnold Dessel 
CHR New Haven a 











ee The Connecticut Hard Rubber Co. 


Packing a retrofit drag chute into existing 
F-84 aircraft was a tricky design problem for 
Republic Aviation Corporation. Many F-84's 
have olready received this successful modifico- 
tion, however. The addition cuts 1000 feet 
from the landing roll of the plane without 
effecting either speed or performance in 
flight. Cooperating with Republic engineers, 
our company helped work out the sealing 
system for the drag chute assembly doors 


Basically, sealing the doors was a matter 
of sealing against water, dirt and ice in tem- 
peratures 100° to 250°F. Correct seal de 
sign would also keep a clean aerodynamic 
line and release without sticking. In addi 
tion, constant replacement due to ozone and 
weather cracking was undesirable. There was 
no doubt that silicone rubber was required 
Selecting out compounds and shapes was our 
contribution to the program 


At the mold line, where the clamshell doors 
meet the fuselage, a soft silicone sponge 
rubber extrusion effects an excellent seal 
This closed cell material does not absorb wa- 
ter and is flexible from 100°F to 400°F 
For the outside edge of each door we recom- 
mended Cohrlastic HT silicone rubber which 
has twice the tear ond abrasion resistonce 
of commercial compounds. This is a simple 
P-shape extrusion with a silicone sponge rub- 
ber core added to beef up the sealing action. 


Call on us with your sealing and heating 
problems 


1 call on my aircraft accounts on Long 
Island and in New Jersey once or twice a 
week. Our other field men covering the air- 
craft industry in New England, the South, 
Southwest, Midwest and West Coast give the 
same intensive coveroge to their accounts 
Our offices are listed below and if you have 
a problem in sealing, de-icing, anti-icing, 
coated fabrics for seals or diaphrams, we are 
»repared to give you our immediate attention 
nd work out the solution with you as we did 
with Republic. May we hear from you soon? 


SEALS * HEATERS 


SILICONE RUBBER PRODUCTS 
Sheet Sponge Coated Fabrics 
Extrusions Moldings 
¢ (UI hy THE CONNECTICUT HARD RUBBER CO. 
min 407 EAST STREET * NEW HAVEN * CONN, 
SPruce 7-363) 
los Angeles St. Louis Seattle 
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ALUMINUM Company of America DC-3, with nose radome, was given a custom interior designed by Harley Earl, Inc., Detroit. Piedmont 
Aviation, Winston-Salem, N. C., did conversion. It includes latest in radio and radar gear and new uses of aluminum in interior. 


Aluminum Dominates Aleoa DC-3 Interior 


FLIGHT deck cabin was opened up by establishing a counter (left) and putting radio equipment below. Instrument panel, with radar 
eyepiece at center, is black anodized aluminum. Markings are etched in the natural metal color, and engine control knobs have been 
anodized in different bright colors for identification. Club seat is for passenger to watch crew. Galley (right) is in the flight compart 
ment and fabricated of aluminum. Work surface is white plastic with extruded aluminum edge. Sink is natural finish aluminum. Lower 
doors are anodized black; upper areas are finished in a gold textured sheet. Glasses, china have Alcoa symbol marking. 


Plane Builds Business 
. " al 
Piper Survey Shows 
\ definite picture of the value of a 
planes to the business man is provided 
by a recent survey of Piper owners by 
the Lock Haven, Pa., business plane 
manufacturer 
Briefly the survev indicates 
@eSome 85° of Tri-Pacer owners sa\ 
that their business has expanded as a di- 
rect result of their having an airplane 
¢ Increased business is reported by 
54.5% of twin-engine Apache owners 
Returns from the Piper plane users 
show that 95.7% of Tri-Pacer owncrs 
consider their airplane a “must” and 
expect to contmue to own an uirplanc 
in the future. A full 100% of the 
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\pache owners agree on the essential 
role played by their planes, indicating 
the continued solid future of this mar 
ket for business aircraft manufacturers 

A valuable picture of the background 
of the average I'ri-Pacer or 
in Apache is provided by studying re 
collected by 


owncr of a 


plies to the questionnaires 
the factory. 

The average 
flown 1,681 hr. 
VvCar. 

The study that 72.8% of 
l'ri-Pacer have their airplanes 
outfitted as Super Custom models with 
1 complete line of communications and 
lavigation equipment. Since purchasing 
his airplane the owner travels very littl 
via airlines or on total 
time being divided 50-50 between his 


Tri-Pacer ' owncr has 
iccumulates 317 hr. a 


shows 
owncrs 


railroads, his 


plane and automobilk The airplan 
gives him an average of 14 miles to th« 
gallon, a favorable comparison, costwisc, 
with the car. 

I'ri-Pacet divided thu 


and 


OwWwnecrs are 
Manufacturers, 19.5%; ranchers 
10.3%; doctors, 9.1%; airport 
9.1%: 


farmcrs, 
operators, 
wholesalers, 
ince firms, 
automobilc 
enginccrs, 
ers, 2.1% and missionaries 
church workers, 1.8%. Th« 
16.8% of Tri-pacer operators cover 
wide range of business and professional 
interests and also include government 
wencies, flying clubs, sportsmen, hous¢ 
vives and retired couples. 

lhe average Apache owner has logged 


contractors, 7.9‘ 
real estate and insur 
retail 3.6° 
3.6° salesmen, 
oil field work 
and other 
remaining 


5.5° 
3.9% stores, 
dealers, 


> co > 3¢ 
3.970; 3.370; 
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PASSENGER cabin has seats upholstered with Trilok designed by Harvey Earl for U. S. Rubber Co. Metallic thread of aluminum is woven 


into design. Sofa and lounge chairs 


iluminum wire panel, which is to left of plain panel of aluminum sheet with 


are gold, 


with aluminum flecks, club chairs red. 


Headlining is 
Alcoa symbol cut-out, 


Woven 
Products, 


black. 
I'yler 


white, carpet 


was produced by 


Cleveland, Ohio, and is anodized gold with natural high lights polished. Rear bulkhead (right) has television set and tape recorder inset 


in aluminum sheet with rolled stripe texture. 


RETRACTABLE olass holders, tilt-out aluminum bins, sockets for 


Gold anodized aluminum extrusion trims shade and edges counter top. Face panels are of textured aluminum sheet. 


built-in shade. 


Recessed stripe is black, top surface is polished bright aluminum. 


auxiliary tables, 


are under rosewood counter top at window, which has 
Lava- 


tory counter top is gold anodized sheet, mirror is aluminum Alzak sheet. Full length mirror of same material is on back of door. 


+,091 hr. and puts 505 hr. vear on 
his airplane. Commercial licenses are 
held by 59% of Apache owners, the 
cmainder being private pilots. 

Costs of their twin compares favor 
ably with auto costs, 58.6% of Apache 
whers report. Breakdown by 
tion of owners of this twin: 


occupa 
Manufac 
ind executives, 36.2%; contrac- 
%: oil field workers, 8.7 
firms, 5.8‘ 


turers 
tors, 13 
estate 


necss 
? 99 


6: busi- 
lumbermen, 


ind insurance 
distributors, 4.3% 
2 idvertising agencies, 2.9%; air- 
port operators, 1.5%; dairymen, 1.5% 
nd doctors, 1.4%. The remaining 
11.8% have similar wide range of inter- 
ests as recorded for Tri-Pacer 
Only +% of Apache owners said thaf 
they do not use their airplanes on bus» 
ncss. 


owners. 
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PRIVATE LINES 





Scheduled escorted air tours for pri- 


vate pilots to Mexico start Oct. 21, 
departing from Rio Grande Valley In- 
ternational Airport, Brownesville, ‘Tex 
Current tours are planned for Oct. 21, 
Nov. 17, Dec. 8, Jan. 12, Feb. 16 and 
Mar. 16. Write Aviation 
at Rio Grande Valley International Ai 
port for details. 


Leading architects in Pittsburgh arca 
were shown a new type roof using glass 
fiber construction by heli 
copter chartered by Owens-Corning 
Fiberglas Corp. All 20 architects in 
vited by the firm attended the acrial 
sales demonstration. 


means of a 


I'ravel Service 


Airways, Friendship 
will supply support main 
tenance for Civil Acronautics 
Administration planes and a Depart 
ment of Justice transport plane 


Pan-Maryland 
Airport, Md., 


a dozen 


I'wenty-cight members of Aviation 
Distributors & Manufacturers Assn. re 
port June sales totaling $3,795,652, a 


22.19 gain over the same month last 


Roval Gull 
granted Vernell 
Beach, I la., 
North Carolina, Florida 


Indies 


distributorship — was 
Aircraft, Daytona 
Alabama, Georgia, 
ind the West 


covering 


Helicopters will be widely used for 
oil hunt in Papua and New Guinca next 


83 











LOCKHEED IN GEORGIA 
MOVES AHEAD 


Here at the world's largest 
integrated aircraft plant, in 
Marietta, Georgia—where the 
Lockheed C-130 TurbosProp 
Cargo planes and B-47 Jet 
Bombers are built—we wel- 
come two new Lockheed pro- 
grams to Georgia. 

One is our huge new Engi- 
neering Center here at the plant 
and the other is our multi-million 
dollar nuclear powered aircraft 
development facility. 

Here are.projects to chal- 
lenge the very limits of imagi- 
nation, vision, ability and capo- 


bilities of man! 


Qualified Engineers and 


Scientists interested in becom- 
ing associated with this pro- 
gressive and rapidly expanding 
Organization are invited to in- 
quire for further information or 


personal interview. 














year. Three Sikorsky $-58s are expected 
to be delivered in early 1957 for explora- 
tion and initial drilling operations. Drill- 
ing equipment will be specially modi- 
fied for helicopter transportation. 


Huntair, Inc., Lindbergh Field, San 
Dicgo, is Cessna sales and service dealer 
for San Diego County. 

Remmert-Wemer, Inc., St. Louis, 
Mo., successfully bid on seven DC-3s 
surplus to the needs of DHY Turkish 
State Airlines and is returning them to 
the U.S. for conversion into 
aircraft. 


business 


in commercial heli- 
first half of 1956 
compared with the same period last year 
was recorded by Bell Aircraft Corp.’s 
lexas Division, Fort Worth. Company 
delivered 14 civil helicopters in June. 
Some 75% of civil sales were to cstab- 
lished helicopter operators who ordered 
idditional aircraft. 


Increase of 63° 


copter sales in the 


Plane owners now can exchange air- 
worthiness certificates, formerly issued 
innually, for certificates of indcfinite 
duration if they maintain their aircraft 
Civil Acronautics Admin- 
istration standards. Previously an owner 
had to get both an annual and periodic 
examination; now only a periodic exam- 
ination, made by an authorized 
repair station or the manu- 
facturer is required. Plane owners 
unexpired certificates = can 
exchange them for the new certificate 
at any CAA district office. 


to revised 


me- 
chanic, 


having 


A plane factory will be opened in Sao 
Paulo, Brazil, to build three types of 
light aircraft. Designer-builder Marc 
Niess plans to produce the 1-50 two- 
seater, 2-100 three-seater and 3-150 
four-seater. The latter, an all-metal air 
plane, has its wings swept forward. It 
may utilize glass-fiber wing spars. 


Increase of 40° in total sales volume 
is reported by Cessna Aircraft Co., 
Wichita, Kan., for the first nine months 
of its current Sales totaled 
$50,970,000, exceeding the total for 
Fiscal 1955. Primary reason for the 
boost: An 84% increase in business 


plan sales over last year 


fiscal vear. 


Beech Bonanza purchased by Ace 
Drill Bushing Co., Inc., Angeles, 
is expected to log over 1,000 hr. aanu 
2 accounts in 


Los 


servicing compan\ 

S. and Canada and aiding sales 
coordination with about 110 distribu 
tors. If scheduled airlines were 
seven weeks would be needed to cover 
this circuit. Bonanza allows Ace Drill 
Bushing to handle the territory 
four wecks. 


used, 


same 
twice in 
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HISPANO-Aviacion HA-100E-1 in flight is powered by Spanish Elizalde Beta B-4 engine. 





rs - 


PROTOTYPE HA-100F-1 on ground is powered by Wright 957C-7B A-1 Cyclone. 


Spanish Test Messerschmitt Trainer 


three 
12.7 


rel isc 15 


Seville, Spain—T'wo trainers, one a 
turbojet and one piston enginc 
ered, built by Hispano-Aviacion of Se 
ville with the help of Willy Messer- 
schmitt, common 
idea, and the basic parts of the aircraft 
are virtually identical 

(he jet trainer is the 
AW Aug. 13, p. 68). There are 
versions of the piston cngine type, the 
HA-100K-1, powered by a Spanish Eliz 
ilde Beta B-4+ engine of nine cvlinders 
ind 750 hp. ‘The other prototype, HA 
LOOF-1, is pow red by a Wright 957 
C-7B A-1] Cvclone rated at 500 hp. For 


reasons of economy, the Spanish en 


pt w- 


originated from a 


HA-200-R] 


two 


gine version is preferred for quantity 
production 
luselage 1s Mmonocog uc construction 
ith dural small spars and ribs and al 
lad skin cantilever wing, 
metal (tail mono 
spar in a double T section 
fuselage at 


| Ow also 


surfaces are too) 1 
I'wo halve 
are secured to the four 
points. 


lull instrument panel, VHF, radio 


compass, oxygen equipment and 


plate airbrakes are provided. ‘Two 


nm. guns are in wings, and 

provided for four bombs. Four Oecrlikon 

rocket launchers are planned 
Specifications on the two types 

e HA-100E-1 (Spanish engine). Length, 

25° ft.: >2 ft height, 10  ft., 


cmp 3 77 


span 
weight, 3,234 lb., speed, 2 
mph., rate of climb, 2,000 fpm 

e HA-1LO0F-1 (Wright engine). Length 
26 ft.: span same height, S.9 ft.; empt 
MmaNXwmMNull 


1.700 


weight, firing, 3,256 Ib.; 


speed 735 mph., rate of climb 
fpm 

Range of the Wright version 
ibout +5 mi. farther 
min longer 

Messerschmitt’s 
yano-Aviacion allo 
orn in Seville 
Phe twin-turbojet trainer ha 
been to Germany 
for German aviation officials. Designa 
tions Me-100 and Me-200 refer to th 
Spanisi HIA-100 and HA-200 


nd endut Ince 


the tvpes to be used in 


Gscrmam 


taken ind displayed 
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CAB Accident Investigation Report 





Stall in Approach Turn Blamed for Crash 


\t approximately 1458," Feb. 17, 1956, 
Eastern Air Lines Flight 156, a Martin 404, 
N 445A, crashed during landing at the 
Owensboro Airport, Owensboro, Ky. ‘There 
were no reported serious injuries to the three 
crew members and 20 passengers. The ait 
craft was damaged beyond economical repair. 

Eastern Air Lines Flight 156 Feb. 17 was 
a scheduled operation between Evansville, 
Ind., and Chicago, with intermediate stops at 
Owensboro and Louisville, Ky. It utilized 
the aircraft and flight crew of Trip 157 from 
Chicago, which terminated at Evansville 
The crew consisted of Captain Charles R. 
Hard, Pilot Raymond F. Rozman, and 
Flight Attendant Robert T. Schroeter. The 
Chicago to Evansville flight arrived at 1422, 
43 min. late because of trafic and ground 
delays. It was reported routine in all other 
respects. 

During the short ground time at Evans- 
ville Captain Hard reviewed the weather 
forecasts for the flight Evansville to Chicago, 
and received the latest weather observation 
reports for Owensboro, the first stop. These 
indicated the flight to Owensboro would be 
in accordance with Instrument Flight Rules 
and that an instrument approach to the air- 
port there would be necessary. Accordingly, 
an IFR flight plan was filed and an instru- 
ment clearance was given the crew before 
departure. Clearance was direct to Owens- 
boro at 2,000 ft. 


Position Reported 


Flight 156 departed at 1441. Gross take- 
off weight was 41,471 Ib., which was less 
than the maximum allowable, 43,306 Ib. 
The load was properly distributed with re- 
spect to the center of gravity limits of the 
aircraft. 

The crew reported its position en route 
to ATC (Air Traffic Control) according to 
its clearance and thereafter at 1447 called 
the company radio located on the Owens- 
boro Airport Routine information ex- 
changed between flight and ground per- 
sonnel included giving the flight the latest 
weather and altimeter information. There 
being no control tower at Owensboro, the 
company there advised the flight that sur 
face wind favored landing on runway 5 

\ few minutes later N 445A was ob- 
served to descend below the clouds just 
north of the airport, flying on a southerly 
heading toward the field. It was observed 
to level out and turn right onto a downwind 
leg for runway 5. In the limited visibility, 
reported as one mile in rain and fog, the 
aircraft disappeared from view near the 
southwest boundary of the airport while 
still on its downwind leg. Shortly thereafter 
it came back into view, proceeding toward 
the landing runway. It suddenly struck the 
t All times herein are central standard and 
are based on the 24-hour clock. Altitudes 
are mean sea level. 
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ground, right wing down, rolled to an in- 
verted position, and slid to a stop beside 
runway 5. 


INVESTIGATION 


\irport and company personnel reached 
the scene less than two minutes after the 
accident. On arrival they found the pas- 
sengers had already evacuated the aircraft 
through emergency window exits No. 4 and 
§ located on the left side. The crew, last to 
leave, were momentarily pinned in the cock- 
pit but escaped using the forward loading 
All concerned reported that under 
the circumstances the evacuation was very 
orderly and prompt. The Owensboro Mu- 
nicipal Fire Department, on call for the air 
port, responded promptly; however, there 
was no fire. 

Weather conditions reported at the time 
were: precipitation ceiling 600 ft., sky ob- 
scured; visibility 1 mi.; moderate thunder 
showers, fog; wind northeast 3; altimeter 
setting estimated 29.66. At 1510, a few 
minutes after the accident, conditions were 
reported as: precipitation ceiling 1,000 ft., 
sky obscured; visibility 2 mi.; moderate 
thundershowers, fog; wind calm; altimeter 
setting estimated 29.68; thunder overhead, 
lightning in clouds, 


door 


movement unknown; 
cumulo-nimbus. 

Ihe testimony of many witnesses, includ- 
ing the flight crew, indicated without contro- 
versy that the actual weather conditions 
were equal to or somewhat better than 
those reported. Several said a 
thunderstorm was located southwest of the 
airport and it was evidenced by at least 
two lightning flashes observed from it 

Investigation at the accident scene re- 
vealed that the initial ground contact of the 
aircraft was made by the right dual wheels 
of the extended landing gear. Wheel tracks 
began 125 ft. to the right and 330 ft. short 
of runway 5 (50 deg. magnetic They were 
31 ft magnetic heading of ap- 
proximately 30 deg. 

Physical characteristics of the wheel tracks 
in the soft, rain-soaked ground showed the 
iircraft was not slipping or skidding and 
only a portion of its weight was on the 
ground. The depth of the tracks gradually 
increased and then decreased over the dis- 
tance. There were no marks to indicate the 
left main or nose gear touched the terrain 


Contact Marks 


For the next 16 ft. there were no contact 
marks. Then for 20 ft. there followed a 
series of irregular slash marks in the ground 
made by the right propeller. This irregu 
larity indicated that the engine nose section 
and its propeller were torn off while the 
marks were being made. These components 
were found 230 ft. bevond the last slash 
marks, 

At a point opposite 


witnesses 


long on a 


the last propeller 


mark, gouges showed the right wing struck 
with sufficient upward and rearward forces 
to break it off. The right wing center sec 
tion was sheared practically flush with the 
side of the fuselage. Characteristics and the 
sequence of wheel tracks, the propeller cuts, 
and gouges made by the right wing showed 
that the aircraft, while still airborne, wa 
rolling to the right along its longitudinal 
axis. 

Ihe fuselage then made ground contact 
with its right side and rolled toward an in- 
verted position while sliding forward. When 
the aircraft became inverted the left wing 
contacted the ground, thus stopping the roll- 
ing action but sliding continued for several! 
hundred feet. The ground path swerved 
gradually to the right. 

As the fuselage forward it also 
turned on the vertical axis about 150 deg 
ind when it came to rest the nose of the air 
craft was facing back along its path. Th 
left and right horizontal stabilizers were torn 
off and the vertical unit was bent 90 deg. to 
the left 

Examination determined that all landing 
gear components were extended and loc ked 
The left inboard and outboard flaps were 
found extended and held firmly by wing dis- 
tortion. Measurements of the extensions of 
the flap actuating piston rods corresponded 
to the takeoff position. The right outboard 
flap remained attached to its hinges and to 
the rod of its actuating cvlinder, but was fre« 
to move because of several hydraulic lines 
The right inboard flap was torn from its 
The cockpit control was found posi 
Because ot 


moved 


hinges 
tioned to select approach flaps 
the ruptured hydraulic lines, all flaps could 
have moved during the breakup and thei 
positions as found were not conclusive as 
to their positions at initial impact 

Investigation disclosed no evidence of 
structural failure or malfunction of the ai 
craft prior to impact and the flight crew 
stated none was experienced 


Engines Examined 


Following preliminary examination at the 
scene, the engines were sealed and trans 
ported to the company’s principal base at 
Miami, Fla. There, under supervision of a 
Board investigator, the engines were exam 
ined in detail 

Results of this examination revealed no 
evidence of failures or condition which 
would cause malfunctioning. Both engines 
were determined to have been in good con 
dition at the time of the accident and were 
capable of normal operation 

rhe propellers were also examined. There 
was no indication of malfunction of these 
units. Marks on the shim plates of the right 
propeller showed the following blade posi 
tions at the instant of impact: No. | blade, 
384 deg.; No. 2 blade, 40 deg.; and No. 3 
blade, 40 deg. The settings of the left pro- 
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Helicopter Mountain Survey 


A Bell helicopter carried out an unusual high-altitude assignment: taking a survey team and equipment to the top of Mt. Rainier, more 
than 14,000 ft. above sea level. Helicopter was a standard Model 47G-2. stripped down to an operating weight of 1,870 Ib. by remov- 
ing landing light, dual controls, doors, radio and the battery. William Quinlan, Bell experimental test pilot, flew the craft on seven round 
The mountain was reconnoitered on the first day to establish 


Ippro flaps Pilot Rozman stat 
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ind 4 iptaim Hard said 
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5 he began a left turn, using 
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and mark a landing site. ‘Two days later, Quinlan made three trips to the peak to take equipment and two engineers up and three more 


to bring them back. Survey was part of United States Geological Survey. 
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BUILDING 
MISSILES? 


RESEARCH WELDING 
for fabrication beyond 
the standard concept 


For fabrication of guided missile com- 
ponents and atomic structures and 
for other technical projects, Research 
Welding is equipped to process 
experimental work requiring high- 
strength orcorrosion-resistant alloys. 

Our facilities include a 650-ton capa- 
city HPM metal forming hydro press 
and the latest automated welding 
equipment. Mass Spectrometer and 
hydro testing; USAF-approved qual- 
ity control procedures. 

Research Welding has developed 
components for CalTech, Douglas, 
DuPont, Firestone, GE, Hughes, Bell, 
Northrop, USAF. 


Let us analyze your problem. Call or write 
today for information. New, ultra-modern 
plant now under construction will provide 
even greater facilities for the scientific devel- 


opment of your special projects. 


ENGINEERING CO., INC. 
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Every Kind 
Quick Delivery 


Aircraft Quality Alloys 
and Stainless Steels 
also bars, structurals, . 


plates, sheets, tubing. 


RYERSON 


Joseph T. Ryerson & Son, Inc. Plants: 
New York, Boston, Wallingford, Conn., 
Philadelphia, Charlotte, Detroit, Cincin- 
nati, Cleveland, Pittsburgh, Buffalo, Mil- 
waukee, Chicago, St. Louis, Seattle, 
Spokane, Los Angeles, San Francisco 
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These were passed satisfactorily Captai 
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and had landed at Owensboro an estimated 
100 times. Captain Hard qualified on th 
Martin 404 in 1952, had flown it more than 
3,000 hr., and had flown it exclusively fe 
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i guess | will - 
No | wont — 
Yes | will - 


> 


Some perpl io 


BUT THEY SHOULD! Take you, for instance. You like 
your job—you like the boss—chances are you even like 
your neighbors. It hasn’t occurred to you to answer a 
recruitment ad for a long, long time—and that makes you 
just the man who ought to answer this one. 

You’re the man we'd like to tell about working at the 
Southern California Cooperative Wind Tunnel, and about 
living in Pasadena. We think you'll find a good many 
advantages to both—a good many things you'd like to 
consider. 

No resumes to send—nothing you need do but mail the 
coupon below for the CWT story. The longer it’s been 
since you answered an ad, the more we think you’re the 
man who should answer this one. 


Operated by the California Institute 
of Technology. Owned by Convair, 


Douglas, Lockheed, McDonnell and 
North American. 

< CWT is concerned with testing, 
analysing and solving aerodynamic 
problems involved in the develop- 


ment of high-speed aircraft and 
guided missiles. 





Southern California Cooperative Wind Tunnel 


Pasadena, California 


GENTLEMEN: Please send me literature about the Wind Tunnel. 


NAME 


HOME ADDRESS 


WHO'S WHERE 


(Continued from page 23) 





Robert M. Peterson, assistant chief eng 
neer (electronics), Stromberg-Carlson, a div 
sion of General Dynamics Corp., San Dieg« 
Calif. Also: Howard W. Grossbohlin, tub< 
ind component engineering head 

I’. Lawrence Cronin, Jr., director-indus 
trial relations, Greer Hydraulics In 
Jamaica, N. 

William L. Aldrich, assistant director-in 
dustrial relations, Northrop Aircraft, In 
Hawthorne, Calif. Also: Edward J. Baum, 
managcr-industrial and public relations, Ana 
heim Division 

John L. Moore, head-cditorial and graphi 
services, Acrophysi Development Corp 
Santa Barbara, Calif 

Norman E. Eggers, assistant managct 
commercial aircraft sales, Aircraft Engin 
Operations, Allison Division of Genera 
Motors Corp., Indianapolis, Ind 

Robert K. Johnson, sales manager, Bor; 
Equipment Division, Georg W Bor; 
Corp., Janesville, Wis 

R. B. Springer, sales manager, Tacta 
Division, Aircraft Products Co., Bridgeport 
Pa 

Harold H. Gillespie, assistant genera 
manager, Barden Corp., Danbury, Conn 

Walter Poremba, assistant sales manage: 
Alloy Precision Castings Co., Cleveland 
Ohio 

Donald F. Austin, West Coast sales en 
gineer (Los Angeles), Kav Electric Co., Pin 
Brook, N J 

Seth H. Stoner, chicf engineer, and 
Frederick J. Garbarino, divisional directo 
of qualitv control, New Departure Division 
General Motors Corp., Bristol, Conn 

H. F. A. Sessions, industrial relation 
director, Midvale-Heppenstall Co 
sidiary of Heppenstall Co., Pittsburgh 

Alfred Sansonetti, manufacturing man 
igcT, Avien, Inc W oodsidk N. ¥ 

E. C. Johns, assistant manager-aircraf 
products sales, Leland Electric Co., division 
of American Machine & Foundry Ci 
Dayton, Ohio 

Merwyn A. Kraft has joined Flight Safety 
Foundation, Inc., New York, N. Y. He 
is coordinator of a research project for th 
CAA 

Dr. James E. Ash, supervisor-fluid m« 
chanics and fluid power section, Armou 
Research Foundation, Illinois Institute of 
lechnology, Chicago, Tl 

Walter L. Hahn, sales manager, Twig; 
Industries, Inc., Brazil, Ind 

K. C. Jones, public relations director 
United Air Lines 

Darrell G. Smittle, staff engincerins 
supervisor, Commercial Seating Division 
Weber Aircraft Corp., Burbank, Calif 

Robert W. Erdmann, manager-traffic ad 
ministration, and David E. Moran, staff 
assistant to the vice president-traffic and 
sales, North Central Airlines 

Herbert L. Weiss, supervisor-field service 
and installation, Federal Telephone an 
Radio Co., Clifton, N J 

Albert Hapke, assistant director-European 
scrvice (Paris, France), Republic Aviation 
Corp., Farmingdale, N. Y 
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AIRPORT AND BUSINESS 4 


FLYING DIRECTORY 


Get your FREE Aeronautical 
Planning Chart of the U.S. 


AVIATION WEEK offers 

this valuable U.S. Coast and Geodetic 
cross country flying aid free 

with your copy of 

the NEW AIRPORT AND 

BUSINESS FLYING DIRECTORY 


ANNOUNCING 


THE ALL NEW 1956-1957 AIRPORT AND BUSINESS FLYING DIRECTORY 


Just off the press . .. an accurate and detailed 276 page handbook of 


thousands of business flying’s vital facts and figures. 


This business flying handbook has been designed to meet the need expressed in your 
letters and personal interviews for a ready reference of the latest full-scale information 
about business flying and airport facilities , .. only $4.00. (We will bill your company 
if desired). LAST YEAR MANY ORDERS WERE UNFILLED DUE TO EARLY “SELL OUT." 
BE SURE YOU GET YOURS. ... Fill OUT COUPON AND MAIL IT NOW. 


FEATURES: 


EDITOR’S REPORT: Including the latest technical and 
business developments along with a forecast of future 
trends. 

EQUIPMENT: Pictures, detailed descriptions and specifi- 
cations of new aircraft and engines. 

AIRCRAFT CONVERSION: Includes a 2-page specifications 
table, especially compiled by the editors, lists the major con- 
version centers, technical data on the business-liners they 
produce, the number flying and current prices. 

AIRPORTS AND FACILITIES: 6,000 ~ Ay ey airport list- 
ings and thousands of airport and flight facts are provided 
including locations, number and type of runways, lighting 
and field markings, approach obstructions, radio and weather 
facilities, repair and hangar facilities, out-of-state fuel taxes, 
restaurant and overnight service, etc. 

CAA, TRAFFIC, WEATHER, COMMUNICATIONS INFOR- 
MATION: Maps of CAA regions and offices, air defense iden- 
tifications zones, U.S. Weather Bureau information and office 
phone numbers. 


MAIL COUPON NOW! 


AIRPORT AND BUSINESS FLYING DIRECTORY 

330 West 42nd Street, New York 36, N. Y. 

Please send my copy of the AIRPORT AND BUSINESS FLYING 
DIRECTORY ond free ceronauticol chart of U.S. to the following 
oddress: 


Nome: 





Address: 
City: 
Company: 











Aviation Interest: 





Bill Company Check enclosed $4.00 enclosed 








A MESSAGE TO AMERICAN INDUSTRY 


* FOURTH OF A SPECIAL SERIES 


THE SHORTAGE OF SCIENTISTS AND ENGINEERS: 


What Caused It? 


Why is the United States confronted with a 
serious shortage of scientists and engineers? 

One reason, discussed in earlier editorials in 
this series, is that the increasingly complex tech- 
nology needed for national security and for an 
expanding economy has raised enormously the 
demand for technically trained people. 

But it is clear also that too little has been 
done to increase the supply of scientists 
and engineers and to make most effective 
use of the limited number now available. 
It is with this second reason for the shortage 
that this editorial deals. 

, Too few bright young people have been at- 
tracted to careers in the sciences and engineer- 
ing. Many with technical training have been 
leaving these professions, with the exodus from 
teaching being especially alarming. And the 
technical talent now employed in industry, gov- 
ernment and education is, in too many instances, 
being utilized less effectively than it might be. 


Paying for a Miscalculation 


A legacy of the depression provides part of 
the explanation for the current shortage of 
young people entering scientific and engineer- 
ing careers. Because of low birthrates in the 
1930s, there are now about one million fewer 
boys and girls of college age than there were in 
the early 1940s. Not until 1960 will there be as 
many in the 18-21 age group as in 1945. And 
from the brightest young people of these ages 
must come, not only scientists and engineers, 
but the new members of all the professions 
needed by our growing economy. 

A miscalculation in the late 1940s, when our 
future needs in various occupations were being 
gauged, provides another part of the explana- 





tion. Occupational counselors and high school 
students were advised that, because of heavy 
postwar enrollments in engineering and othe: 
technical fields, “it is likely that the shortages 
of trained men will be alleviated ina few years. * 

Instead of being alleviated, however, the 
shortages became more acute. Job opportunities 
grew rapidly, while graduating classes dwin- 
dled. Fewer than half as many students received 
degrees in engineering in 1955 as in 1950, the 
peak postwar year. The trend has been reversed, 
but graduating classes will not be large enough 


to narrow the gap for several years. 


Lost Talent 


Beyond these temporary conditions, there is 
another explanation for the failure of the num- 
ber of scientists and engineers to keep pace w ith 
our rising needs. This is the staggering loss be- 
tween high school and college of young people 
with the talent. to be successful in science and 
engineering. Last year between 60,000 and 
100,000 high school graduates of college 
ability failed to enroll in college for finan- 
cial reasons and perhaps an additional 
100,000 did not enter college because of 
lack of interest.T 

Of the most intelligent 20 percent in the group 
of college age, fewer than half enter college and 
only about a third graduate from college. Edu- 
cational authorities estimate that fewer than 
2 percent of those in the college age group who 
are mentally equipped to obtain Ph. D. degrees 
will actually obtain such degrees. 

Another crucial stage is in the high 





*U. S. Bureau of Labor Statistics, Occupational Outlook 
Handbook (Bulletin 940). p. 6 . 

*Charles C. Cole. Jr. (assistant dean, Columbia College, 
Columbia University), Higher Education, November 1955. 











schools, where future scientists and engi- 
neers receive their first training in science 
and mathematics. There are serious weak- 
nesses and signs of deterioration in this 
vital part of our educational system. 

One-quarter of all American high schools 
offer no chemistry or physics. One-quarter offer 
no geometry. In many of the schools offering 
science and mathematics courses, the quality of 
instruction is low. Last year in the New York 
City school system alone more than 10,000 stu- 
dents were in science classes taught by teachers 
who were not trained in science. 

This is a situation that threatens to be- 
come much worse. Between 1950 and 1955 
the number of graduating teachers qualified to 
teach high school mathematics dropped 53 per- 
cent and those qualified to teach science dropped 
59 percent. Furthermore, only about 60 percent 
of the graduates certified to teach mathematics 
or science in 1955 entered teaching as a career. 

On the students’ side — partly because of in- 
adequate guidance programs — there has been 
a drift away from science and mathematics 
courses. The result of low student interest, and 
poor high school programs, in science and math- 
ematics is virtually to foreclose careers in sci- 


ence and engineering to many bright young 
people. They miss the necessary basic training. 
Many who do attempt to obtain college train- 
ing in these fields are ill-equipped. Engineering 
school deans report that fully half of their stu- 
dents enter with deficiencies in mathematics. 





Misuse of Trained People 


Scientific and engineering careers have 
long had a reputation for low salaries and 
limited opportunities for advancement. In 
recent years starting salaries have sky-rocketed 
and have been accorded wide publicity. But un- 
fortunately there has been much less improve- 
ment im the salaries paid experienced engineers 
and scientists, especially in government and ed- 
ucation. This has lowered the morale of experi- 
enced men and provided an incentive to desert 
engineering and research positions for higher 
paying jobs in sales or management. 

Engineers and research scientists complain 
also that too much of their time now is spent on 
tasks that draftsmen and technicians could per- 
form. Unfortunately for easy solution of this 
problem, however, there is an acute shortage of 





technicians as well. Worse still, there are indi- 


cations that some companies in industries using 
large numbers of engineers have gobbled up 
technical manpower at a faster rate than they 
can effectively employ these scarce people. 

Another drain on the supply of newly-trained 
scientists and engineers is military service. 
About 8,000 of this year’s 27,000 engineering 
graduates were in ROTC programs and commit- 
ted to active duty after graduation. Dr. A. W. 
Davison, chairman of the Engineering Man- 
power Commission of the Engineers Joint Coun- 
cil, says that in most cases no attempt is made 
by the Armed Services to assign these young 
officers to duties for which their engineering 
education specifically prepared them. They are 
not only withheld from industry and education 
for two years but also are not utilized in defense 
programs requiring more engineers and re- 
search scientists. 

Some of the causes for the present short- 
age of scientists and engineers — bad ad- 
vice a few years ago and a college age 
group held down by depression birthrates 
in the 1930s—are gradually being over- 
come. But others, such as the deteriora- 
tion of science and mathematics training 
in our public schools and the many in- 
stances of ineffective utilization of scarce 
technical talent, enjoy no such prospect of 
automatic correction. The final editorial in 
this series will deal with some practical sug- 
gestions for meeting these problems. 








This is one of a series of editorials prepared 
by the McGraw-Hill Department of Economics 
to help increase public knowledge and under- 


standing of important nationwide develop- 
ments of particular concern to the business 
and professional community served by our 
industrial and technical publications. 
Permission is freely extended to newspapers, 
groups or individuals to quote or reprint all 


or parts of the text, 


PRESIDENT 


McGRAW-HILL PUBLISHING COMPANY, INC. 




















BUMBLEBEES CAN'T FLY! 


You’ve heard the old story! 

Rohr engineers, too, are busy every day solving 
near-impossible problems related to many phases 
of flight—important, challenging design and 
production problems on hundreds of vital, major 
aircraft components. 

One example: The development and production 
of complex stainless-steel, honeycomb sections for 
high-speed aircraft and missiles. 

Rohr is humming these days with more and 
more large military and commercial contracts. 

Skilled engineers are urgently needed to grow 
with these big, long-range programs. Young men 


are offered outstanding career positions with 
unmatched opportunities for advancement within 
this large, fast-growing aircraft firm. 

Especially needed now at Rohr are: Design, 
Stress and Structures, Loftirig, Equipment, Elec- 
trical, Liaison, and Aircraft Industrial Engineers, 
Thermodynamicists, Metallurgists. 


Write us today! Learn about our sound man- 


agement policies, personal benefits, chances for 
quick advancement and other career advantages 
here at Rohr in beautiful Chula Vista located on 
cool San Diego Bay. 


Please write giving complete details and we will answer at once. 
J. L. Hobel, Industrial Relations Manager, Rohr Aircraft Corporation, Chula Vista, California, Dept. 29 


WORLD'S LARGEST PRODUCER OF 


READY-TO-INSTALL POW-R-PAX FOR AIRPLANES’ 


AIRCRAFT CORPORATION 








EMPLOYMENT OPPORTUNITI ES 


joal, selling, office, skilled, manual, ete. 





The Advertisements in this section include all employment opportuniti & . ae 


Positions Vacant Civil Service Opportunities Employment Agencies 
Positions Wanted Selling Opportunities Wanted Employment Services 
Part Time Work Selling Opportunities Offered Labor Bureaus 


DISPLAYED RATES —— UNDISPLAYED 


The advertising rate is $27.60 per inch for all advertising $2.10 per line, minimum 3 lines. To figure advance payment 
appearing on other than a contract basis. Contract rates — 5 average words as a B See. 
1oted on request Box Num counts as | lin 
Position Wanted ads are ‘4 of above rate. 
An advertising inch is measured %” vertically on « column— Discount of 10% if full payment is made in advance for 4 con 
3 columns—30 inches to & page. secutive insertions, 
Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P.O. Box 12, N. Y. 36, N. Y. 
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VEW YORK Poo rk 
CHICAGO oNn.wW 
S4N FRANCISCO 
LOS ANGELES 





POSITIONS VACANT | Le SYSTEMS ENGINEERS 


Analysts—tTrattic & Economics. Executive ; 
office mn eastern cit Awe 25-35 preferred - 
pai” Aan We  B AIRCRAFT 


pemengter Pilot wanted for Florida opera- 
tion. Commercial! Bell experience preferable - . 
Automatic Flight Controls 


Include educational and flight el ound in 
first lette P-* 0, Aviation Week 
Staff position available for highly qualified engineer with 
Sesopatent—Gense® Gotge. ae ny wy autopilot design and development experience. Duties will 
cargo eS acces wee ee ory include the preparation of design specifications, coordination 


th C.A.B. uniform systems of ac- 3 
reporting re- ‘aed of technical and project group efforts relating to autopilots, 


elated tatistical 


on, Miami. Florida. Salary Z as well as maintaining close liaison with autopilot subcon- 


i wo x conditions. Apply Direc- . - 
ersonnel, Riddle Airlines, P. 0. Box : tractors. Heavy servo experience mandatory, with flight 
la 


of P 
Miami, Flori« 


king 


test experience helpful but not necessary. 


Aeronautical Engineering Group Superintend- | “4 P 

ent—Th tureau of Aeronautics, Navy De- Fire Controls 
partment, has an oper cor Bas an Aeronautical yA : 

Engineering Group Superintendent. at the Staff position for highly qualified engineer with fighter air- 

Naval Air oo on, Alameda. California. The craft fire control system experience. Design background 

$10.32 — a ie on See ; in radar, toss bomb computers, gun sights, etc., indis- 

i pensable for providing design direction and liaison with 


the top civilian reporting to the 
al Officer in charge of the Aeronautical — fire control subcontractors. Flight test experience desirable 


Engineering Group A minimum of ten vear . : 
education and experience is roqess ed: a . but not essential 


bachelor’s degree in aeronautical or a related 
branch of engineering, plus at least six years Please send complete resume including 


of professional engineering experience, in- details of your technical background to: 
cluding three ve ars 0 f supervisory experience 


Standard Form 7 Application for Federal ‘ o 
: Mr. David G. Reid 


Employment, which may be obtained at any 

first or second-class post office. should be | . P : 
to the Bureau of Aeronautics, Personnel : Engineering Personnel Mgr 
sion PE-252) Main Navy Building, | 


Washington 25, D. ¢ 
PIE PUIGtse AVIAFZIow 
POSITIONS WANTED r FARMINGDALE, LONG ISLAND, NEW YORK 


USAF Pilot Lege service. 3000 hours mili- : os om oe a 
tary 000 hrs. civilian. Commercial SMEL. “ , Sere - I - a 
Instrument, Instructor A&E. ATR written ore SS JX on 7 poet 
passed Former Navigator. College Graduate , ae. 7 , = 

1000 hres C-47 instructor. Don't drink or 
smoke Marr ried Age 31. Presently 
Bonanza Desire permanent pilot or co-pilot 
position. Capt. Doty, Box 4115, Hq. AMC, 
Wright-Patterson AFB, Ohio. 





Competent Pilot. age 30 (3000 hrs) Euro- 
pean and American hackground, interested ir 
import and export sales, or any aviation posi- 
tion with a future. Speaks fluent Dutch, Ge 
man, Flemish, French PW-2778, Aviation 
Week 





AVAILABLE—EXPERIENCED 
MANUFACTURING REPRESENTATIVE 

FOR WEST COAST 
Can offer sales engineering j= good ac- 
quaintanceship in the industry over an ex- 
tended period. Inquiries invited. Commis- 
sion or? 
RA-2757, Aviation Week 
W. 6 St., Ls Angele 





. S. Woerz (Section 4-B) 


SMALL AIRCRAFT ENGINE DEPT. 








EMPLOYMENT ADS ' 
IN AVIATION WEEK GENERAL @@ ELECTRIC 
BRING RESULTS! 1900 Western Avenue, West Lynn, Mass 
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EMPLOYMENT OPPORTUNITIES 


THIS 


IS THE KIND OF 


ENGINEERING 
HELP. 


WE NEED! 


Electronic En- 
gineering in 
telemetering, 
guidance, ra- 
dar and parti- 
cularly circuit 
designing. 


Hydraulic and 
Servo Engi- 
neering in con- 
trol and auto- 
pilots. 


Mechanical En- 
gineering in 
packaging and 
structures 


Please write us 
or mail coupon for 
full information. 


W. C. Walker, Gngpnoartns Employment Mgr. 
Pacific Division, Bendix Aviation Corp. 
11600 Sherman Way, North Hollywood, Calif. 


1 am interested in this engineering field__ 
| am a graduate engineer with degree 
| am not a graduate engineer but have 
years experience 

Name 
Address 

City 
Zone__State 











AERODYNAMICISTS 


Raytheon needs aerodynamicists at all levels 
of experience to design and develop guided 
missiles for its Army, Navy, and Air Force 
contracts. 


We offer 


New modern facilities. 
Expanding departments. 
Recognition and advancement. 


Excellent working conditions 
Come in, write or call 
G. P. O’NEIL 


CRestview 4-7100, Ext. 224 


MIE EILE 
SYSTEMS 
OIVIG/ION 





BEDFORD, MASS. 














Take command 
of your future 


FLY AS A CO-PILOT witH T WA 


Your future is yours to command when 
you fly as a TWA co-pilot. You'll be 
flying the world’s finest equipment with 
the world’s finest airline. 


JUST LOOK AT THESE ADVANTAGES 
— starting salary of $400 from first 

day of training; beginning with the 
third year, co-pilots receive monthly 

base pay and guarantee of 60 hours of 
flight pay; annual sick leave; paid 
vacation; liberal free transportation for 
you and your family each year; 
retirement plan; group insurance 

and many more. 


QUALIFICATIONS: Aged 22 to 30; 
between 5’8” and 6’2”; can pass 
TWA physical. Must have: 400 hours 
total pilot time; CAA Commercial 
Certificate and sufficient instrument 
time to qualify for Instrument Rating. 
Two years of college or equivalent; 


Radio Telephone Permit Third Class 


There’s a wonderful future waiting for you 
with TWA. Get your letter off today to: 
Mr. R. Paul Day, Employment Manager. 





TRANS WORLD AIRLINES 


MUNICIPAL AIRPORT 
KANSAS CITY, MO. 
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EMPLOYMENT OPPORTUNITIES 





Shockwave 


Powerplant 


Development 


W. are developing a 


line of small powerplants 
based on a radically new 
concept of power genera- 
tion. We have openings 


ee THE ELECTRONICS DIVISION 


cal or Aeronautical Engi- 
neers who wish to work GEN FERAL MOTORS 
with a small group des- 
tined to expand rapidly. 
Graduate Engineers with 
some experience in Diesel Pioneering Opportunities in the Following Fields! 
or Gas Turbine design or ) | © Missile Guidance 

development desired. e Avionics 

Broad responsibilities _~ a @ Automotive-Aviation Electronic Products 

and highly creative work. “ e@ Computers 

—~ @ Jet Engine Fuel Controls 


-_— in modern plant 
in N.E. Phila. Please 


send resume to Mr. R.S. 


AC turn-over figures are amazing G. M.'s long-standing policy of de- 
Less than 1%! Speaks highly for the centralization creates unlimited op- 


advancement opportunities, work portunities for qualified Electrical, 
Roberts — Personnel 
: : ing conditions and wages we pay Mechanical Engineers and Design- 
Dept., I-T-E Circuit 
our Engineers and Designers. It's ers. Masters Degree Program availa- 
Breaker Company, 
: been that way for years at AC ble at University of Wisconsin, Mil- 
19th & Hamilton Sts., : 
Phila., Pa. 


That's why we are so proud of and waukee to all eligible AC Engineers 


why you should investigate your Arrange a personal confidential 


. Better Future at AC by writing interview in your locality by writing 
For Employment Application 
a i y ' Mr. John F. Heffinger, Supervisor of Salaried Personnel 
AC the ELECTRONICS DIVISION 


GENERAL MOTORS CORPORATION 


Flint 2, Michigan Milwaukee 2, Wisconsin 
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EMPLOYMENT OPPORTUNITIES 


AVIONICS 
OPPORTUNITIES 


In Sunny, Tropical 
San Diego, California 


SYSTEMS ENGINEERS 


SYSTEMS ANALYSTS 


(engineering and mathematics) 


CIRCUITRY DESIGN ENGINEERS 


SERVO DESIGN ENGINEERS 


COMPONENT PACKAGING ENGINEERS 


(mechanical and electrical) 


ETCHED CIRCUIT DRAFTSMEN 


MICROWAVE TECHNICIANS 


ror NEW 


AIRBORNE 
NAVIGATIONAL 
SYSTEMS 


MISSILE 
GUIDANCE 
SYSTEMS 


HELICOPTER 
INSTRUMENTATION 


AIRCRAFT 
CONTROL 
SYSTEMS 


Work on these challenging projects at RYAN 
Live in beautiful San Diego—a year-round playground 


WRITE TO JAMES KERNS, ENGINEERING DIVISION 


= RYA 


I 


ENVIRONMENTAL 
ENGINEERS 


Shock and Vibration studies 

High and Low Temperature 
Investigation 

Component evaluation 
Salary—up to $12000 
Commer fe with 


erperience) 


Manager of 
Technical Personnel, 
Dept. 674 


MRMA 


Division American Bosch Arma Corp. 
Roosevelt Field, Garden City, L. 1., N. Y. 


AERONAUTICAL COMPANY 


2711 Harbor Drive, San Diego 12, California 





Engineers 


FABRICATION 
ENGINEER 


is your chance 
P ona f 
tages 


& R 


You need a BS degree 
zg P 
. tu 


You will—). 


ing pr SSeS 


Mr. Mark Peters, Dept. 8-11 
Technical Personnel, Bldg. 100 


Aircraft Gas Turbine Division 


GENERAL @D ELECTRIC 


Cincinnati 15, Ohio 











VTOL 


AERONAUTICAL ENGINEERS 


Unusually interesting design and develop- 
ment positions available in: 


AERODYNAMICS 
STRUCTURAL DESIGN 
STRESS ANALYSIS 
MECHANICAL DESIGN 
ENGINEERING DRAFTSMAN 


For immediate work on New Prime V TO L 
Aircraft Development Program, 


Send resume to 
DOAK AIRCRAFT CO., INC. 
22309 So. Western Ave., Torrance, Calif. 
Attn: Mr. N. E. Nelson, Chief Engineer 


DOAK AIRCRAFT CO., INC. 











AERONAUTICAL ENGINEER 


An Eastern University has opening 
for head of established helicopter 
and VTOL Research Program 

m w erp , nd abilit 


Please write 


Ad 





YOUR 
ORGANIZATION 


Is it complete? 
Are you expanding it? 
Making Replacements? 


Naturally, you are anxious to 
secure the most suitable man or 
men available. You want men 
with the special training that 
will make them an asset to your 
organization. You can contact 
such men through an adver- 
tisement in the Employment 
Opportunities Section of AVIA- 
TION WEEK. 


lassified Advertising Division— 


AVIATION WEEK 


330 W. 42nd St., 
New York 36, N. Y. 
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Knowledge of Military Specifications and 
formats required. Should be familiar with 
functional and environmental testing of 
specialized electro-mechanical, electronics 
equipment. Must be capable of interpret- 
ing engineering drawings. Some engineer- 
ing experience or formal engineering edu- 
cation is desirable. 


GM 
INERTIAL GUIDANCE 
SYSTEM PROGRAM 


ELECTRONICS DIV., 
Milwaukee 2, Wis. 


Enjoy Challenging Opportunities in the 
most versatile Laboratories in the country. 
Work with the top men in the field and 
with the finest test, research and develop- 
ment facilities. We are in the process of a 
Major, Permanent, Expansion Program. 
New Plant facilities being added in subur- 
ban Milwaukee area. 


To aid you in your professional advance- 
ment AC will provide financial assistance 
toward your Master's degree. A Graduate 
Program is available evenings at the Uni- 
versity of Wisconsin, Milwaukee. 


GM's Electronics Division aggressive posi- 
tion in the field of manufacture and GM's 
long-standing policy of decentralization 
creates individual opportunity and recogni- 
tion for each Engineer hired. 


Recent EE,ME 
Graduate Inquiries 
Also Invited 


Milwaukee offers ideal family living in a 
progressive neighborly community in cool, 
southern Wisconsin where swimming, boat- 
ing, big league baseball and every shopping 
and cultural advantage is yours for the 
taking. 

To arrange personal, confidential interview 
in your locality send full facts about your- 


self today to 
Mr. John F. Heffinger 


Supervisor of 
Salaried Personnel 


Electronics Div. 
General Motors Corp. 
Milwaukee 2, Wis. 
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ant Dpdbutteial 
Sbeisin 


GPL CAPACITIES 





PRECISION MECHANICS, 
Al DEVICES, CERAMICS 
ELECTRONICS 





TELEVISION 
heotre, Educetione!, Business, industriel 
INSTRUMENTS. —— CONTROLS 

_hyde netic, Electronic 
Sica ond MISSILE 
__ GUIDANCE. CONTROL SIMULATION 


AUTOMATIC COMPUTERS ond COMPONEES 


ennae, | mICROWAVE ULTRASONICS 





MOTION PicTURE end AudIO EQUIPMENT 
SYSTEMS | ENGINEERING 
Aer 


OOO Morvlocturing. 


product development ond research 


CSS Pilot monvlocturing, 
product development ond reseorch 


EMPLOYMENT OPPORTUNITIES 


We invite you to consider the outstanding career 
opportunities currently available in the avionics and 
industrial television fields at General Precision Lab- 
oratory, one of the companies in the GPE Group. 


Check these aspects of employment at GPL 
®@ Projects. GPL both the 


military and commerce ial phases of avionics, eleo 
You may work on missile 


offers a ssignments in 


tronics and television 
guidanc ¢; navigation and bombing systems olf both 
the Doppler and inertial types; radar; analog and 
digital computers; simulators and trainers; airborne 
motion projection 


data-prox essing systems; picture 


equipment and many aspects ol the de sign and 
of broad ast, military and industrial 


1 he scope ol its researe h, de- 


manufacture 
television equipment 
velopment and production activities in wide areas 
snables GPL fle ty of : I 
enables Ul’L to olfer a variety of assignments within 
the flexible structure of one organization 


@ Some GPL Achievements. GPL 
front of research, design, deve lopme nt and produc- 
tion in a number of fields. Its AN/APN-66 family 
of self-contained air navigation systems has heen in 
scheduled production for more than a year. In mil- 
lions of operational miles in Air Force and Navy 
patrol craft and hurricane 
best system 


is at the fore- 


transports, 
hunters, they have demonstrated the 
accuracies ever ac hieved by global navigators They 
standard equipment lor 


bombers, 


rave recently been made 
additional types of military craft and their still fur- 
ther application to planes, bombing systems anc 
guided missiles is anticipated In the civilian field, 
GPL’s RADAN Systems promise to solve the vital 
navigational problems of the jet air liners 

@ Among other GPL have been the 
proneer researc h and development ol stereophonic 
sound for motion-picture theatres, and the GPL 
video rec order, with its remarkable electronic shut- 
ter, found in 90 per cent of the recorder-equipped 
TV stations in the country. GPL’s extremely com- 
pact, highly sensitive ii- TV camera—and widely 
used TV projector which throws clear TV 
pictures onto wall-size screens—have opened new 
fields to closed-circuit television 

@ Organization. GPL is organized in compact 
functional units, each located in its individual build- 
ing on a former estate in Westchester County. A 
pleasant environment and freedom for laboratory 
research and development supplant the administra- 


successes 


bright, 


tive burdens and impersonal atmosphere frequently 
found in large engineering organizations Fac ilities 
and equipment are the most modern available. And, 
because GPL is a member of the General Precision 
Equipment Group, you are part of a nationwide 
organization with plants from coast to coast 
@ Policies. At GPL there are only two criteria that 
control your progress: your ability and your per- 
formance. Your achievements are promptly recog- 
nized and rewarded. Salaries and fringe benefits are 
outstanding. Generous financial assistance is pro- 
vided for relocation expenses 
@ Location. You and your family may live as you 
choose in the city, suburban or country areas of 
Westchester County from the pressures of 
metropolitan living and without commuting prob- 
lems. Westchester has long been famed for its edu- 
cational, cultural and recreational resources. New 
York City, world center for professional mectings, 
museums, theatres, sports, is less than | hr. away 
Investigate these unusual career opportunities 
with this pioneer and leader in the avionics and 
television equipment fields. To arrange for a per- 
sonal discussion of your future at GPL write to 
G. H. Orgelman, Personnel Director, All inquiries 
will be acknow ledged and held in strictest confidence. 


free 


7 Ae LABORATORY 


ee> . 


63 BEDFORD ROAD. 
PLEASGANTVILLE,. 


INCORPORATED 


A BSYBSBIDIARY OF 


NEW YORK 





EMPLOYMENT OPPORTUNITIES 
* RADIO COMMUNICATION SYSTEMS * INFRARED * DIGITAL TECHNIQUES * DATA SYSTEMS 


ELECTRONIC ENGINEERS 


Stromberg-Carlson, a Division of General Dynamics Corporation, is located 


A Senior Technical 
Management Opportunity 


IN 
Instrumentation Development 
for Missile Test 


in the Finger Lakes region of upstate New York. In addition to providing a 
wide variety of challenging engineering opportunities, excellent salaries 
are offered with the finest working conditions in a modern electronics 
laboratory. Unusual recreational and educational facilities are available 
in this medium-sized progressive city, and fine residential areas are located 
The engineer or scientist with 
senior technical management ex- 
perience in the field of instru- 
mentation is invited to consider 
association with our Staff as 
Head of the Instrumentation De- 
partment. 


within a miie of the plant. Because of the variety of its product line, which is 
approximately equally divided between military and civilian, Stromberg- 
Carlson offers a degree of stability and an opportunity for advancement 


unequalled in the industry. Openings: 


Radio Communication Systems Data Systems Digital Techniques 
The Department Head will direct 


a broad program of instrumen- 
tation systems development for 
guided missile test. This respon- 
sibility includes supervising these 
projects: 


Microwave Circuits Mechanical Design Engineering Infrared 
Automatic Test Systems Countermeasures Navigational Systems 


Military Transistor Applications Radar Missile Guidance Systems 


@ Planning instrumenta- 
tion systems for spe- 
cific missile tests. 


Write or call collect: 

C. W. Finnigan, Chief Electronics Engineer 
STROMBERG-CARLSON COMPANY SC 
A DIVISION OF GENERAL DYNAMICS CORPORATION ; 
125 CARLSON ROAD, ROCHESTER 3,N. Y. 


Studying the limita- 
tions and capabilities 
of instrumentation sys- 
tems. 


Investigating new in- 
strumentation de- 
velopments 
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Initiating research and 
ee development pro- 
grams. 


ENGINEERS, SCIENTISTS, DESIGNERS hens Th ts A lenin 


tation involved are optics, tele- 


Outstanding Opportunities Available | metry, infra-red, radar, and 








sonar. 


The types of wo on which you could be engaged includs 


Mtesiies Servemechaniams Please address inquiries regarding 
Applied Mechanics Balloon Systems this position to a . 
Geophysics Industrial Automation 
Underwater Ordnance Upper Atmosphere Research 
Electronic Countermeasures Fine Particle Technology 
Digital & Analog Computers Surface Chemistry 
Instruments and Controls Opties 
Solid State Physics Mechanical Design 
Microwaves & Antennas Airborne Early Warning 
Infra Ked Systems Radar Syste 
Inertial Systems Information Theory 

Systems Analysis and Design 

Electronic Equipment Design and Miniaturization 


cman saresimetenrieee || MEED ENGINEERS 


staffed by pe ple ith e« inical eng nee! ns ba rot id at ne ‘be ‘om Place an “Engineers Wanted” ad- 
b significant program. Congenisi associates and atmosphere. Our people tell us ¢ vertisement in this EMPLOYMENT 


of a 
enjoy their w« 


re nbursement plan includes Unive t of t minute Wa Delightf P 

residential comm close to work, fine cultural environment, recreational ares OPPORTUNITIES section. It’s an 
fishing, hunting, winter and summer! pe sive the am f ky u : : : ; 

Waters. Permanent security with a stable o establish 0 ul whos. tto i inexpensive, time saving method of 
‘The Future is Our Frontier Salaries re 2 erie o all le 

Seas, we SaEerS we nee fee Se CS vee Souls Cad Gapwae selecting competent personnel for 


in the country 


P-2769, 





\ 


Engineers—Electronic, Electrical, Aeronautical, Mechanical, Chemical every engineering job in the Avia- 

Physiciata, Meteorologiats, Physical and Electro Chemiats ° . . . 

Junior, Associate, and Senior grades, from Bachelor through Doctorate decrees. tion industry. The selective circula- 
tion of AVIATION WEEK offers you 


an opportunity to choose the best 


4/l inquirics will be treated in complete confidence. 
You are invited to address PETER BURGESS, Director of Personnel, 


Mechanical Division of General Mills, Inc., 
1620 Central Ave. N.E., Minneapolis 13, Minnesota. 


qualified men available throughout 
the industry. 
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EMPLOYMENT OPPORTUNITIES 














TEST ENGINEERS AIRCRAFT 
DO YOU LIKE YOUR STRUCTURAL 


ENVIRONMENT? ENGINEER 


Investigate the Environment created at 


AC for its Ad d Devel Pro- - , , : 
oe a See vee Minimum of 3 years’ experience in pre- 
grams on Missile Guidance and Air- 


craft Fire Control Systems liminary design, structural design, or 
OUR stress to work in group monitoring an 


ENVIRONMENTAL over-all aircraft project. 
LABORATORY 


is one of the most Versatile Laboratories in 








There is vast opportunity for professional recognition at Ray- 


the country ond is in the process of oa 
Major, Permanent Expansion. Men hired ‘ , 

will enjoy working with the finest of test theon s new Wayland Laboratory, where Aeronautical, Mechan- 
equipment and facilities, together with 


os cen of Ge Ot ical, and Electronic Engineers work as a team, developing com- 


We are currently engaged in the following plete aircraft weapons systems. 


Types of Test Activities 
A brief resume form and a copy 


VIBRATION TESTING of the brochure pictured above 
COMPLEX WAVE ANALYSIS may be obtained by sending 
LOW TEMPERATURE - ALTITUDE Poms Gane GES attra te 
HIGH TEMPERATURE 
RELIABILITY EVALUATION 
INSTRUMENTATION 


RADAR PROFESSIONAL PERSONNEL 
RAYTHEON MANUFACTURING CO. 
WAYLAND LABORATORY Wayland, Mass. 


Write Mr. J. Heffinger 
Supervisor of Salaried Personnel 











General Motors Corp. 


fs 
Milwaukee 2, Wis. SPECIFICATIONS os in YOR = 
SUT Tce ete: aes ~ 


cruitment of engineering personnel—have an 
active and enviable record in developing job 


This is an especially good opper- opportunities for men who want bigger sal- 
tunity for you to gain ew aries and a chance for greater personal 
tional professional and personal 

advantages enjoyed by et eers achievement 

, at fat 


on waa mane | MERI GAMBLE ? 





General Electric's « 


Rocket Engine Center DECISION /INC is retained by more top- 
Top Career Opportunity for creative re- ; ranking firms thruout the nation than 
any other organization to find the right 


se sic "velop - 7 iy 
earch in design, devel puem of ascrait be geen 7 oonanite man for each job. This confidential serv- 
oxygen systems. sufficient to com ehe 1 the pe- ice costs you nothing. 
fications ts : ou € 
Top Rated Company with nationwide or- “—_ i oil pee ee eee It takes TIME—MONEY—EFFORT to im- 
- . ate [oo - —~ ed ; prove your job situation. If you are an en- 
ganization, 45 year history of steady a mee at ae an te sical gineer or scientist, particularly in the ELEC- 
orts would be desirable TRONIC—AERO-NAUTICAL or GUIDED- 
MISSILE field, DECISION /INC will do this 
You will be responsible for carr) quickly, effectively at no cost to you. 


ng out programs for: prepat 


grow th. 


Top Caliber Man, graduate engineer, 30-45, 
experienced, will start at salary merited by ssuing d maintaining : HOW? Our placement specialist de- 
io as j d bil ve Model and es velops a plan ‘‘tailor-made’’ for you 
P 3 ~ a Spec catio cont uous! e- 

qualihcations, advance according to ability ~~ . sk ~ - ae y —which includes a resume of your 
- é ne « rineer « changes a 

and ambition. Give complete resume—re- test results as they effect speci experience .. . and then a review by 
cations a ! at gz ce ‘ ve 3 acte : E »s € ) - 
plies confidential. ties 4 oe Paar anectes ——— eating to cont 
on & & anc pr “ dential interviews at your conveni- 


“Pioneers in oxygen bree syste aon oa “ges ication ence and eur client's expense. 


pine >i ee NOW is the time for DECISION! 

Please send resume in confidence to All yeu do New is... send us your 
PURITAN COMPRESSED GAS CORP. wi vg ieee name, home address, job interest or 
2012 Grand Ave. Personnel M-1 K. C., Mo. Mr. Mark Peters, Dept. 8-6 title. We take it from there. 


Technical Personnel, Bldg. 100 Write or phone: 


OLIVER P. BARDES, 
EXPANDING HELICOPTER PASSENGER Aircraft Gas Turbine Division President — 


PROGRAM HAS OPENINGS FOR: DECISION /INC 
@ Passenger Reservations Personnel 1460-7 FIRST NATIONAL 
@ Supervising Accountant and Auditor Statistician Se & 
Lirtine Experience Mequired. Address Reply ‘To: ee ee 
LOS ANGELES AIRWAYS, INC. Cincinnati 16, Obie | Garfield 1-1700 


Box 45155, Airport Station, 
Los Angeles 45, California 




















Publishers of the authoritative Engineers’ Job Directory 
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EMPLOYMENT OPPORTUNITIES 


: FOR RATES 
G Vy / || OR INFORMATION 
L — 
CONTINENTAL — nadia 


¢ ? ; 
OFFERS YOU A WIDE FIELD FoR spEciaLization | | —ZMe 1MdeGorawMill 
Steady expansion of both research and production facilities at fice = You. 


Continental Aviation & Engineering Corporation creates an in- 
creasing demand for qualified engineering personnel. Liberal ATLANTA, 3 
salary benefits and a wide range of project activities on all 1321 Rhodes-Haverty Bldg 
phases of reciprocating and turbine engine development are yours e “ae _— 
when you join the Continental stoff. . . . If you hold a degree in BOSTON, 16 
engineering, physics or mathematics, contact CAE at the address 350 Park Square 
below and investigate the opportunities that can be yours. HUbbard 2-7160 
H. J. SWEGER 

CHICAGO, 11 

520 No. Michigan Ave. 


ADDRESS: “Salaried Personnel” SRE MOhawk 4-5800 
oS W. HIGGENS 
J. BRENNAN 


CONTINENTAL AVIATION & ENGINEERING CORPORATION CINCINNATI, 37 


1500 ALGONQUIN AVE., DETROIT 15, MICHIGAN 1825 Yorktown Road 











SUBSIDIARY OF CONTINENTAL MOTORS CORPORATION Swifton Village, Apt. 2 


G. MILLER 


CLEVELAND, 15 
1510 Hanna Bidg. 
SUperior 1-7000 


W. SULLIVAN 


offers ground floor growth opportunities 

, - DALLAS, 2 
to experienced engineers for these at- Adolphus Tower Bldg., 
tractive positions. Main & Akard Sts. 


PRospect 5064 


HELICOPTERS, INC. D. BILLIAN 
DETROIT, 26 


856 Penobscot Bidg. 
WOodward 2-1793 
Chief of Structures — 


Senior Stress Engineer LOS ANGELES, 17 
1125 W. 6 St. 


Weights Group Engineer MAdison 6-9351 
Rotor Design Engineer gene 
en tng NEW YORK, 36 


Fuselage Design Engineer 330 West 42 St. 
LOngacre 4-3000 
S. HENRY 
D. COSTER 
7 =o garaged to join a small company which is on Aye. + a 
the threshold of a major expansion. We want engineers 
who welcome the poe ag “os professional fons po- PHILADELPHIA, 3 
17th & Sansom St. 


tential offered through working on new R & D projects. Rittenhouse 6-0670 








H. BOZARTH 
E. MINGLE 


ST. LOUIS, 8 

To arrange for a personal interview please send a com- 3615 Olive St. 

plete resume to: JEfferson 5-4867 
W. HIGGENS 


W. J. HATCHER SAN FRANCISCO, 4 
Director, Industrial Relations, 68 Post St. 
Doman Helicopters, Inc. DOuglas 2-4600 


Danbury, Connecticut W. WOOLSTON 


Danbury is located just 65 miles from New York City and 
offers ideal family living in pleasant surroundings. 
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FOR LEASE 


uired—-no. tone. BUSINESS OPPORTUNITIES EQUIPMENT - USED or RESALE 


term contract. 


* Executive ap- UNDISPLAYED — BATE DISPLAYED 
pointments 
+ Well equipped — ee 4 — $2.10 « line, minimum 3 lines. To figure advance The advertising rate is $21.6@ per inch for all ad 
. -- eS like. Aircraft hull payment count 5 average words a « line vertising appearing om other than a contract basis 
tien qupurance , tnstud Boe Numbers count as one line 
* Good selection craft available for Discount of 16% if full payment is made in advance dn advertising inch t¢ measured %” vertically on 
outright purchase for 4 consecutive insertions one column, 3 columns, 3@ inches to & page 


>» TRADE-AYER COMPANY Closing Date: 11 days before ieeue date, subject to apace limitations 


Contract rates quoted on request 


Linden Airport Linden, WN. J. Send New Ads to Classified Advertising Div. of AVIATION WEEK, P. 0. Box 12, New York 36, N. Y. 
Hunter 6-7690 


























FOR SALE LOCKHEED L-10 
oe ee meter MARTIN 202 


2 Passenger 


ing 
& Fa Extra Engine and 


CALIFORNIA CENTRAL AIRLINES 

HANGAR No. 3 Lockheed Air Terminal IDEAL FOR 
Burbonk, California 

AIR BORNE 


ELECTRONIC 


JET ENGINES a TEST BEDS 
Westinghouse Type—J-30-20 
FOR SALE At 


™ , \ 
TEXAS AVIATION MATERIAL - FOR SAL 
° a 


3930 Cedar Springs Dallas 19, Texas 











Fast - quiet — the fastest and quietest of post-war twin-engine 
FOR SALE aircraft (270 m.p.h.). 
EXECUTIVE DC-3 Spacious cabin — will provide executive interior of superlative 
Excellent Radio & A-12 Auto Pilot size (9'2’ wide x 7’ tall x 3342’ long). 


R-1830-75 Engines : i cami ae os 2 a . 
Auctahls tnaadiattls Go Gabe Wile ee low-wing, flush riveted, tricycle gear, built-in hydraulic 
steps at rear. 





S-257 ution Wee 
520 N. Mick Su deve, Ghia In excellent condition — operated in scheduled airline service 
(engines zero T.S.O.). 
REASONABLY PRICED — Will also consider long-te rm le ase, 
This aircraft identical to others currently used by scheduled airlines. 
Believe scheduled airline maintenance can be secured. All airworthi- 
ness directives current. Send inquiries direct to owners — 








BEECHCRAFT D18S 


For Sale or Lease 


Hydromatic Props. Fully Equipped and ready to 
go. Call us for a demonstration 


GEORGE H. BAILEY COMPANY PIONEER AERONAUTICAL SERVICES 


ee CE CE FS Caen, Tenens 615 Meadows Bidg. * Dallas, Texas * FOrest 8-6182 




















buy ovtright—Prints; Tooling; 
Etc., also Corporate Setup 
A-N proprietory items especially wanted. 


AIRCRAFT PRODUCTS 1 
WANTED FOR MANUFACTURE C-46F FOR LEASE ¢-3 Ss 


- - 50 Passenger interior. Payloader seats 

COLLINS AIRCRAFT CORPORATION 

1711 W. Florence Ave. Inglewood, California can be used for Cargo or Passenger op- FO Q S A L E 
eration. Now in service. Available 


August 15th. 
AIRPLANES WANTED . We own several DC-3 21 


Need 50 Boncnzas, Navions, 180’s, 170’s, We own this Aircraft seat airliners, fully equipped, 

170’s, Aero Commanders, Twin Navions, which we are offering for 
Twin Beeches, etc. NATIONAL AERO LEASING CORP. ‘ - 

Will Buy Dealers’ Stocks New or Used _s sale. Aircraft are available 

4 , P. O. Box 184, Miami 48, Fla. . . . . 

Vest Aircraft Co.’s Skyranch Newten $6734 for immediate inspection at 

BOX 5306, DENVER 17, COLORADO Miami International Airport. 











We are owners. 





WANTED FOR SALE 


CONVAIR 240 or 340 LEEWARD AERONAUTICAL 
Send Complete Information Lal to— Beecheratt wall $38,500.00 SALES, INC 


W-2808. Aviation Wee Hydromatic propellers 

1125 W. 6th St., Los Angel 7, Calif Collins radio & ARC course director P.O. BOX 233, MIAMI 48, FLA. 

Five-place cabin (beige & tan) 
De-icer boots 


WANTED Hi-intensity nav. lights HELICOPTER 


Grimes rotating beacons 


Hiller—Model UH-12B, Very low air- 
LINK TRAINER C-8 Executive Aircraft Service, inc frame and engine time. 


Please write giving price ’ - P " 
d full information to ‘erfect Conditio 
V-2743, Aviat VG. See POR, Sites S ase EAST COAST AVIATION CORPORATION 


W-2743, Aviation Week ‘ 
use, Adv. Div. P.O Box 12, N.Y. 36, N.Y. Telephone: FAirdole-2675 Bedford Airport Lexington 73, Mass. 
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SEARCHLIGHT SECTION 





DOUGLAS C-54-E 


3600 GALLON FUEL SYSTEM 
73,000 LB. GROSS TAKE OFF WEIGHT 


CARGO DOOR & CARGO FLOOR 


CASH SALE or WILL FINANCE 
ZERO TIME 


AIRFRAME ~- R2000-7M2 ENGINES ~- PROPELLERS - 
COMPONENTS - COMPLETE AIRLINE RADIO & INSTRUMENTS 


15 DAY DELIVERY 


ALSO ZERO TIME R2000-7M2 ENGINE & BUILDUP 
DIRECT SALE BY OWNER 


WIRE - CABLE ~- WRITE 


re- ‘wg ation Week 
68 Px St., in Francisco 4, Calif 


Immediate Delivery 
We stock, overhaul, and install 


WRIGHT PRATT & WHITNEY 


R1820 R1830 


—202, —56, —72 —75, —92, —94 


R2000 R1340 R985 


and our most popular DC3 engine 
R1830 - SUPER - 92 


ENGINE WORKS 


Lambert Field Inc. St. Lovis, Mo 








SPECIAL SERVICES 


TO THE 


| AVIATION INDUSTRY 











FOR SALE 
C-47 
Cargo Plane NTSO 


Center Section & Wing Modification 
Fire Prevention—92 Engines 
Inspect and Compare 


FOR SALE OR LEASE 
CARGO C-47— 


heavy gear—24 volts 
heavy wing doublers 
1830—92 engines 
13,426. hours total—4 023.00 since overhaul 
we own this aircraft 
Phone Beverly Hills, California 


NATIONAL AERO LEASING CORP. BRadshaw 2-4609 


P. 0. Box 184, Miami 48, Fla. Newton 5-0734 FS-2727, Aviation Week 


68 Post St., San Francisco 4, Califor 











OVERHAUL & 
L_ MAINTENANCE 











Inc. of 
Toledo 
Express 
Airport 


Inc. of Inc. of 
St. Lovis Florida 
Lambert Pompano 


Field Beach Airport 


Maint Conversion Overhaul 








“Take a Heading for Reading” 
for the BEST MAINTENANCE © OVERHAUL © MODIFICATION © INSTALLATION 


READING AVIATION SERVICE, INC. 
Phone 3-5255 Reading, Pennsylvania 














FINEST AIRCRAFT MAINTENANCE 


100 HR. INSPECTIONS TWIN BEECH 


DC-3 
COMPLETE OVERHAUL LODESTAR 


pHont cenesee 7301 © ROCHESTER 11,N.Y. 
WORLD’S FOREMOST 


f LODESTAR 
: SERVICE CENTER 





no 


WINSLOW FULL-FLOW 


OIL FILTERS 
FOR P&W R-2800 


INSTALLATIONS 


Radar 
interiors 
Engine Change 
Exteriors 
Radio 


Maintenance 
instrumentation 
Modification 


Inspection 
Overhaul | 
| 


other models for R-985. R-1340, R-1820, 
R-1830, R-2000, and R-2600 installations. 


LEAR 


AIRCRAFT ENGINEERING Bivision 
Santa Monica Airport, Sonia Monica, Califor 
Builders of the Incomparable Learstars 


Write or wire . 


STEWARD-DAVIS Inc. 
13501 S. Western * Gardena, Calif. 
Telephone: FAculty 1-3414 











4 RSS ag 


Specialists in 


Lodestar DC 3 


CARTER AVIATION 
Byrd Airport, Richmond, Va 
C.A.A. Approved Repair Station No. 4260 
Class | & 3 Airframe No Limitations 
Power Plant Limited 
AERO-COMMANDER SPECIALIZED SERVICE 
By appointment only 
Ph. Fairfield 4670 


Beech 








P. 0. Box 6097 











es al dae 


‘PARTS é $ & SUPPLIES aia 


NAVCO 


Has a Pst and Su 
LooEsTA 
rm 
Coline” Sperry Witeox 
Wright” “Goodrich Goodyear 








Lambert Field 

St. Louls, Mo. 
INC. PErshing |-1710 
Oe ote — 
Airtram 


.c. ‘Bendix 
P&W Continental 


CONNECTORS 


STOCK DELIVERY AUTHORIZED DISTRIBUTOR 
BENDIX CANNON IPC WINCHESTER 


2102 Market St., Phila. 3, Pa., LO 7-5285 


HAROLD H. POWELL CO. 

















OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & ony 
FIXED INSTALLATION 
GOV'T. APPROVED REPAIR STATION 


‘RP AERO Phone: ORegon 8-1161 


EL SEGUNDO, CALIFORNIA 
AVIATION WEEK, August 27, 1956 
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ney The I Comy : SIDEVIEW 
secon MOBILE ou. co “gs , with 1A ONAL 
GRIP - HEAD 


Faster, more efficient than 
ever! The new, slendernose 
DIAGONAL GRIP-HEAD is 
designed especially for those 
narrow- hard-to-reach places 
Split-second whirling action 
safety-wires 3 engines in time 
required for one by any other 
method . . . saves as much as 
$140 per engine assembled. 


3-TOOLS-IN-1 -_ pliers- 
cutters -twisters. Side-cutting, 
oil-tempered head. Permanent 
bronze bearing. No adjust- 
ments. Jaws lock on wire, 
can’t slip off. Perfect, uniform 
Dorrar twist every time. 


P as. tals 


CLASSIFIED ADVERTISING g” —for bench work, sub- $20.50 


assemblies, 12 oz 
F. J. Eberte, Business Manager assembli | ) 


EMPLOYMENT OPPORTUNITIES ‘ 
SPECIAL SERVICES TO THE INDUSTRY 
PLANES—EQUIPMENT 
(Used or Surplus New) 
For Sale 


WANTED 
Equipment 


SENSENICH CORP 
A | “ 


SOLAR AIRCRAFT COMPANY 
\ T ! : ‘ 


SOUTHERN CALIFORNIA CO-OPERATIVE 

WIND TUNNEL 

\ ‘ 

SPERRY GYROSCOPE CO., DIV. THE SPERRY 
RP 


RAND CO rd Cover 


\ y * M ! 


STEWART WARNER CORP. (ELECTRONICS Div 
\ Ik n ‘ 


THOMPSON AIRCRAFT TIRE CORP 
\ N nM. J \ Aver 


WHITTAKER CO.. LTD... W. R 
Neer Miuue-! I 


WYANDOTTE CHEMICALS CORP 
Aver Brooke, S « 








Unconditional Money-Back Guar- 
antee. Send for complete details. 


RALPH C. ROBINSON CO. 
Box 494W No. Sacramento 15, Calif. 


Canadiar, Distributor,Gensales, Lid., Malton,Ont. 
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LETTERS 


~ a he driation Week welcomes the opin- 

KB-50 Tanker ion of its readers on the issues raised 
in the magaszine’s editorial columns. 
iddress letters to the Editor. Aviation 
Week. 330 W. 42nd St... New York 36. 
VN. ¥. Try to keep letters under 500 
words and give a genuine identifica- 
tion. We will not print anonymous 
letters, but names of writers will be 
withheld on request. 
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MASTER INDICATOR 
Approx. weight 41% Ibs. 
Cut-out Dia. 3% inches 
Clearance behind 

panel 10's inches 





CONTROLLER 
Approx. weight 1 Ib 
Height 2*'4« inches 
Length 5% inches 
Clearance behind 

panel 3's inches 





FLUX VALVE 
Approx. weight 142 Ibs. 
Width 34 inches 
Height 742 inches 
Length 47%: inches 





FLUX VALVE 
Approx. weight 142 Ibs. 
Width 342 inches 
Height 2?'44 inches 
Length 47%2 inches 





RACK ASSEMBLY 
Approx. weight 5 Ibs. 
Y% ATR 

12% inches long 


From the Laboratories Famed for Precision Compasses 


tenewC-10 GYROSYN' 


...a Complete “‘World-Wide”’ 
Compass System 

Meeting Advanced Specifications 
for Polar Flight—Yet Weighing 
Only 20 Pounds! 


For more than a decade, Gyrosyn compasses by Sperry 
have set the standards of the aviation industry for 
commercial and military aircraft alike. Every day, hundreds 
of thousands of precision, on-course miles are flown 

with the aid of these accurate and dependable instruments. 
Yet in the Sperry laboratories the search for even greater 
accuracy and precision never ends —as evidenced by 
Sperry’s most recent development, the C-10 Gyrosyn. 


THIS IS PRECISION 
At latitudes under 65° where the C-10 Gyrosyn is “slaved” 


% ofa 


to magnetic headings, accuracy is assured within 
degree. At latitudes above 65, where magnetic headings are 
unreliable and the C-10 Gyrosyn is unslaved, random 

drift is less than 3° per hour. This compares with an average 
random drift of 8° to 16° per hour with many slaved 


compasses in use today. 


THIS IS EFFICIENCY 

\ separate latitude corrector also automatically compensates 
for earth rate drift of the gyro, whether slaved or unslaved 
Reliability of the system is further assured through the 
direct-drive nature of the master indicator which precludes 
transmission errors Common to repeater-type instruments 


THIS IS THE ANSWER 

... for today’s faster-flying conventional aircraft and for 
tomorrow’s turbo-prop and jet airliners. The C-10 Gyrosyn 
is recommended as the directional component of the 

SP-30 Flight Control System and the Integrated Instrument 
System, both of which are standard in the Douglas DC-8 

It can be applied readily to modernize flight instrument 
equipment in existing aircraft. For complete information on 
the Sperry C-10 Gyrosyn, as well as other developments 

in the field of precision instrumentation, write our... 


op j GYROSCOPE COMPANY 


LEVELAND + NEW ORLEANS + LOS ANGELES + SAN 

FRANCISCO - SEATTLE N CANADA: SPERRY GYROSCOPE 
OMPANY OF CANADA, LIMITED MONTREAL 2UEBE* 

*T. M. Reg. U.S. Pat. OF 





DIFFERENT‘? 
—— 


HOW YOU INSERT IT 


6 an eee ~ 


" 


Drives easily by hammer, arbor press, or air 
cylinder and can be readily adapted to an 
automatic hopper feed. Requires only a stand 
ard hole, drilled to normal production-line tol- tion. 
erances 


HOW YOU SAVE 


You pay less for Rollpins than for most tapered, notched, 
grooved or dowel pins. Installation costs are substantially 
less than for any fastener requiring a precision fit or sec- 
ondary locking operations. 

Because of their tubular shape, Rollpins are lighter 
than solid pins. Production maintenance is reduced with 
Rollpins: they do not loosen and because of their spring 
action they tend to conform to the drilled hole in which 
thev’re inserted, without material hole wear, eliminating 


the necessity of re-drilling or using oversize pins. 


MATERIALS AND SIZES 


Standard Rollpins are made from carbon steel and Type 
420 corrosion resistant steel. They’re also available in 
beryllium copper for applications requiring exceptional 
resistance to corrosive attack, good electrical, anti-mag- 
netic, and non-sparking properties. Stock sizes range from 
.062” to .500” in carbon and stainless steels. 


Locks securely in place without using o sec 
ondary locking device; won't loosen despite im 
pact loading, stress reversals, or severe vibra 


Rollpin Bulletin 
Elastic Stop nut Bulletin 


Name 
Firm 
Street 


City 


Several things. Rollpin® is a slotted, chamfered, 
cylindrical spring pin which drives easily into a 
hole drilled to normal production standards. It 
locks securely in place, yet can be drifted out and 
reused whenever necessary. This eliminates 
special machining, tapping, and the need for hole 
reaming or precision tolerances. Rollpin replaces 
taper pins, straight pins and set screws; for many 
applications it will serve as a rivet, dowel, 


hinge pin, cotter pin or stop pin. 


And here’s another difference that makes Rollpin 
the quality fastener in the field: ESNA’s quality 
control builds consistent strength and 
performance into every Rollpin. Rollpin is 
uniform as to shear strength, dimensions, 
hardness, and insertion and removal forces. 


Removes readily with a drift pin without dam- 
age to pin or hole, can be used again and 
again in original hole. 


ELASTIC STOP NUT 
CORPORATION OF AMERICA 


Dept. R40-825, 2330 Vauxhall Road, Union, New Jersey 


Here is a drawing of our product 
What self-locking fastener would 
you suggest? 


Title 


State 





